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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an surface acoustic wave instrument 



having improved balancing property which has a function of conversion 
between a balanced type and an unbalanced type, and a communication 
instrument using it. 

SOLUTION: A plurality of interdigital electrodes 1, 2, and 3 which have 
a plurality of electrode fingers are provided, in the direction of 
propagation of elastic surface waves, on a piezoelectric substrate 8 so 
that they may form a longitudinally-coupled resonator. Some of the 
interdigital electrodes 1, 2, and 3 are for balancing and an inner 
electrode finger 22 different from outer most electrode fingers 21 and 
22 of at least one of balance side is provided with a weighted electrode 
finger 22a. 
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CLAIMS 

[Claim(s) ] 
[Claim 1] 

On a piezo-electric substrate, the comb mold polar zone for an input 
which has two or more electrode fingers, and the comb mold polar zone 
for an output which has two or more electrode fingers are prepared along 
the propagation direction of a surface acoustic wave so that a vertical 
joint resonator mold may be formed, 

Either said comb mold polar zone for an input or the comb mold polar 
zone for an output is surface acoustic wave equipment characterized by 
having the weighting electrode finger by which weighting was carried out 
to an inside electrode finger which is an object for a balance and is 
different from the outermost electrode finger of one [ at least ] 
electrode finger of each of the balancing side. 
[Claim 2] 

Said one weighting electrode finger is surface acoustic wave equipment 
according to claim 1 characterized by going away and being prepared in 
within the limits from the degree of the outermost electrode finger in 
the mold polar zone to less than 1/2 of all electrode fingers. 
[Claim 3] 

Surface acoustic wave equipment according to claim 1 or 2 characterized 
by forming the ground electrode finger which contains in one [ at 
least ] electrode finger of each of said comb mold polar zone for an 
input, and the comb mold polar zone for an output the outermost 
electrode finger of the location which meets another comb mold polar 
zone mutually, and which continued two or more. 
[Claim 4] 

Said weighting electrode finger is surface acoustic wave equipment given 
in claim 1 characterized by the thing which is an object for a balance 
about the nothing electric-field section formed while each ground 
electrode finger which is an electrode finger with which either [ at 
least ] said comb mold polar zone for an input or the comb mold polar 
zone for an output was grounded adjoins each other , and which is set up 
so that two may go away and both mold polar zone may have thru/or any 1 
term of 3 . 
[Claim 5] 

said — weighting — an electrode — a finger — a balance — ** — two 

— a — going away — — a mold — the polar zone — respectively 

— two — a ** — more than — mutual — having continued — a ground — 



an electrode — a finger — from — becoming less — electric field - 

- the section — having — as — setting up — having — **** — things 

— the description — ** — carrying out — a claim — one — or — 
three — some — one — a term — a publication — a surface acoustic 
wave — equipment . 

[Claim 6] 

Surface acoustic wave equipment according to claim 4 or 5 characterized 
by the thing which is an object for a balance, and which is set up so 
that two may go away and the magnitude of said non-electric-field 
section may become almost the same by the mold polar zone. 
[Claim 7] 

Said weighting electrode finger is surface acoustic wave equipment given 
in claim 1 characterized by being set up shorter than other electrode 
fingers thru/or any 1 term of 6. 
[Claim 8] 

Surface acoustic wave equipment given in claim 1 characterized by being 
formed so that the grounded electrode finger for the first balance may 
be prolonged toward said weighting electrode finger according to the die 
length of the above-mentioned weighting electrode finger thru/or any 1 
term of 7. 
[Claim 9] 

The grounded electrode finger for the second balance is formed toward a 
different location from said weighting electrode finger according to the 
die length of the above-mentioned weighting electrode finger, 
Surface acoustic wave equipment given in claim 1 characterized by 
preparing the dummy electrode formed by bending so that the above- 
mentioned electrode finger for the second balance and a weighting 
electrode finger may be met thru/or any 1 term of 8. 
[Claim 10] 

Surface acoustic wave equipment given in claim 1 characterized by having 
the unbalance mold-balance type-conversion function thru/or any 1 term 
of 9. 

[Claim 11] 

It is surface acoustic wave equipment equipped with at least one, and 
the input signal terminal and output signal terminal for the above- 
mentioned surface acoustic wave filter for the surface acoustic wave 
filter which was formed along the propagation direction of a surface 
acoustic wave on the piezo-electric substrate, and which goes away at 
least two and has the mold polar zone, 

Either [ at least ] an input signal terminal or an output signal 
terminal is surface acoustic wave equipment characterized by the thing 



in which it connects with the balanced signal terminal, and electrode 
fingers other than an outermost electrode finger in the above-mentioned 
comb mold polar zone change the decussation width of face of an 
electrode finger with other electrode fingers, and which is done for 
decussation width-of-face weighting. 
[Claim 12] 

Said decussation width-of-face weighting is surface acoustic wave 
equipment according to claim 11 characterized by setting up an electrode 
finger shorter than other electrode fingers, and giving it. 
[Claim 13] 

Said decussation width-of-face weighting is surface acoustic wave 
equipment according to claim 11 or 12 characterized by being given in 
the abbreviation center section of the decussation direction. 
[Claim 14] 

Surface acoustic wave equipment given in claim 11 characterized by 
preparing the dummy electrode in said comb mold polar zone so that the 
electrode finger by which decussation width-of-face weighting was 
carried out [ above-mentioned ] may be countered thru/or any 1 term of 
13. 

[Claim 15] 

Said dummy electrode is surface acoustic wave equipment according to 
claim 14 characterized by connecting with a ground. 
[Claim 16] 

Surface acoustic wave equipment given in claim 1 characterized by giving 
the above-mentioned comb mold polar zone at least in one side to several 
electrode fingers from the outermost electrode finger of the part which 
adjoins each other mutually among the comb mold polar zone which said 
weighting adjoins mutually [ said surface acoustic wave filter ] thru/or 
any 1 term of 15. 
[Claim 17] 

Surface acoustic wave equipment given in claim 1 characterized by giving 
the above-mentioned comb mold polar zone at least in one side to several 
electrode fingers located near the outermost electrode finger of the 
part which adjoins each other mutually among the comb mold polar zone 
which said weighting adjoins mutually [ said surface acoustic wave 
filter ] thru/or any 1 term of 15. 
[Claim 18] 

Surface acoustic wave equipment given in claim 1 characterized by giving 
the above-mentioned comb mold polar zone at least in one side to the 
electrode finger of the range from the outermost electrode finger of the 
part which adjoins each other mutually to less than 1/2 of the 



propagation direction of the surface acoustic wave of the above- 
mentioned comb mold polar zone among the comb mold polar zone which said 
weighting adjoins mutually [ said surface acoustic wave filter ] thru/or 
any 1 term of 15. 
[Claim 19] 

The electrode finger of the part of the comb mold polar zone of said 
surface acoustic wave filter which adjoins each other mutually which 
adjoins each other mutually is with a ground electrode finger and a 
signal electrode finger, respectively, 

Surface acoustic wave equipment given in claim 1 characterized by giving 
said weighting to either [ at least ] the above-mentioned ground 
electrode finger or a signal electrode finger thru/or any 1 term of 18. 
[Claim 20] 

Said electrode finger by which weighting is carried out is surface 
acoustic wave equipment given in claim 1 characterized by being the 
signal electrode finger of said surface acoustic wave filter thru/or any 
1 term of 19. 
[Claim 21] 

Said weighting is surface acoustic wave equipment given in claim 1 
characterized by being given to the electrode finger of the comb mold 
polar zone connected to the balanced signal terminal of said surface 
acoustic wave filter thru/or any 1 term of 20. 
[Claim 22] 

Said at least one surface acoustic wave filter goes away, and otherwise 
it goes away, and to the mold polar zone, phase inversion is carried out 
and it has the mold polar zone, 

Said weighting is surface acoustic wave equipment given in claim 1 
characterized by above-mentioned carrying out phase inversion 
preparations and being given to the electrode finger of the mold polar 
zone thru/or any 1 term of 21. 
[Claim 23] 

It is surface acoustic wave equipment which was formed along the 
propagation direction of a surface acoustic wave on the piezo-electric 
substrate and which is equipped with at least one, and the input signal 
terminal and output signal terminal for the above-mentioned surface 
acoustic wave filter for the surface acoustic wave filter which adjoins 
each other mutually, respectively, and which goes away at least three 
and has the mold polar zone, 

Either [ at least ] the input signal terminal or the output signal 

terminal is connected to the balanced signal terminal, 

At least in one side of the comb mold polar zone which adjoins each 



other mutually, duty weighting which changes duty of the outermost 
electrode finger of the part where the above-mentioned comb mold polar 
zone adjoins each other mutually with other electrode fingers is given, 
And it is while the above-mentioned comb mold polar zone thins out and 
weighting is carried out to the outermost electrode finger of the part 
which adjoins each other mutually at least in one side of different comb 
mold polar zone which adjoins each other mutually, 

Surface acoustic wave equipment characterized by preparing the dummy 
electrode connected to the bus bar to which the electrode finger by 
which infanticide weighting was carried out [ above-mentioned ] was 
connected, and the opposite bus bar which counters in the part by which 
infanticide weighting was carried out [ above-mentioned ]. 
[Claim 24] 

Said surface acoustic wave filter is surface acoustic wave equipment 
given in claim 1 characterized by being prepared so that it may have 
balanced signal input-balance signal output filter ability thru/or any 1 
term of 23. 
[Claim 25] 

Said surface acoustic wave filter is surface acoustic wave equipment 
given in claim 1 characterized by being prepared so that it may have 
balanced signal input-unbalance signal output filter ability or 
unbalance signal input-balance signal output filter ability thru/or any 
1 term of 23. 
[Claim 26] 

At least one of said the comb mold polar zone is surface acoustic wave 
equipment according to claim 24 or 25 characterized by carrying out 2 
****s crosswise [ decussation ]. 
[Claim 27] 

Surface acoustic wave equipment given in claim 24 characterized by for 
one balanced signal terminal used as the aforementioned pair going away, 
and connecting it to the sinking comb-like electrode of the two poles in 
the mold polar zone, respectively thru/or any 1 term of 26. 
[Claim 28] 

At least one of said the comb mold polar zone is surface acoustic wave 
equipment according to claim 24 or 25 characterized by carrying out 2 
****s in the propagation direction of a surface acoustic wave. 
[Claim 29] 

Surface acoustic wave equipment given in claim 24 characterized by not 
having the grounded electrical neutrality point between the balanced 
signal terminals used as the aforementioned pair thru/or any 1 term of 
29. 



[Claim 30] 

Surface acoustic wave equipment given in claim 1 characterized by 
preparing said surface acoustic wave filter so that it may have balanced 
signal input-balance signal output filter ability by two thru/or any 1 
term of 23. 
[Claim 31] 

Said surface acoustic wave filter is prepared so that the phase of the 
output signal over two and an input signal may be changed about 180 
degrees, 

Each above-mentioned ************ filter is surface acoustic wave 
equipment given in claim 1 characterized by being prepared so that it 
may have balanced signal input-unbalance signal output filter ability or 
unbalance signal input-balance signal output filter ability thru/or any 
1 term of 23. 
[Claim 32] 

Surface acoustic wave equipment according to claim 31 characterized by 
carrying out cascade connection of the surface acoustic wave filter to 
the unbalance signal terminal side further. 
[Claim 33] 

Said surface acoustic wave filter is surface acoustic wave equipment 
given in claim 1 characterized by being a vertical joint resonator mold 
surface acoustic wave filter thru/or any 1 term of 32. 
[Claim 34] 

Said odd vertical joint resonator mold surface acoustic wave filters are 
surface acoustic wave equipment according to claim 33 characterized by 
going away and having the mold polar zone. 
[Claim 35] 

Said three vertical joint resonator mold surface acoustic wave filters 
are surface acoustic wave equipment according to claim 34 characterized 
by going away and having the mold polar zone. 
[Claim 36] 

Said at least one vertical joint resonator mold surface acoustic wave 
filter is surface acoustic wave equipment given in claim 33 which goes 
away and is characterized by the total electrode finger number of the 
mold polar zone being even thru/or any 1 term of 35. 
[Claim 37] 

Three or more vertical joint resonator mold surface acoustic wave 
filters are surface acoustic wave equipment according to claim 36 
characterized by the total number of the electrode finger of the comb 
mold polar zone which goes away and is connected to the balanced signal 
terminal at least among mold polar zone being even. 



[Claim 38] 

Three or more vertical joint resonator mold surface acoustic wave 
filters are surface acoustic wave equipment according to claim 36 or 37 
characterized by the total number of the electrode finger of the comb 
mold polar zone which goes away and is located in a center section at 
least among mold polar zone being even. 
[Claim 39] 

Surface acoustic wave equipment given in claim 1 characterized by 
connecting at least one surface acoustic wave resonator to said surface 
acoustic wave filter by either [ at least ] the serial or juxtaposition 
thru/or any 1 term of 38. 
[Claim 40] 

Said surface acoustic wave filter is surface acoustic wave equipment 
given in claim 1 characterized by carrying out cascade connection of the 
two or more elastic filter sections thru/or any 1 term of 39. 
[Claim 41] 

The communication device characterized by using the surface acoustic 
wave equipment of a publication for claim 1 thru/or any 1 term of 40. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the surface acoustic wave equipment used for 
the filter which has an unbalance mold-balance type-conversion function, 
and the communication device using it. 
[0002] 

[Description of the Prior Art] 



In recent years, the technical progress over the miniaturization of 
communication devices, such as a portable telephone, and lightweight- 
izing has a remarkable thing. As a filter used for such a communication 
device, the surface acoustic wave equipment which can be miniaturized is 
used as a use frequency band becomes high. Furthermore, the development 
of the components which compounded two or more functions for reduction 
of each number of component parts and a miniaturization in a 
communication device has also progressed. 
[0003] 

Against the background of such a situation, what equipped with balanced 
- unbalance conversion function and the function of the so-called balun 
(balun) the surface acoustic wave filter used for RF stage of a portable 
telephone is studied briskly in recent years, and has come to be used 
focusing on GSM (Global System for Mobile communications) etc. It 
applies also for some patents about the surface acoustic wave filter 
equipped with such a balanced - unbalance conversion function. 
[0004] 

As a surface acoustic wave filter which has balanced - unbalance 
conversion function that an input impedance and an output impedance are 
almost equal, the configuration as shown in drawing 67 is known. 
[0005] 

Surface acoustic wave equipment given in drawing 67 is surface acoustic 
wave equipment of the vertical joint resonator mold of 3IDT type which 
has balanced - unbalance conversion function in which the comb mold 
polar zone (it is called IDT Inter-Digital Transducer called blind-like 
polar zone and the following) 101 is formed on the piezo-electric 
substrate 100, and IDT102 and IDT103 are arranged at right and left 
(meeting in the propagation direction of a surface acoustic wave) of the 
above IDT101, respectively. 
[0006] 

Further, the reflector (reflector) 104 and the reflector 105 are 
arranged, respectively, and the terminal 108 is formed in the above- 
mentioned surface acoustic wave equipment as each terminals 106 and 107 
and an unbalance signal terminal as a balanced signal terminal so that 
each above 102, 101, and IDT 103 may be put from right and left. 
[0007] 

Moreover, an input impedance and an output impedance are changed 4 times 
mutually, and the configuration of a publication is mentioned, for 
example to JP, 10-117123, A as other surface acoustic wave equipments 
which have balanced - unbalance conversion function. 
[0008] 



In surface acoustic wave equipment given in the above-mentioned official 
report, as shown in drawing 68 , the 1st surface acoustic wave filter 
111 and the 1st surface acoustic wave filter 111 have the 2nd surface 
acoustic wave filter 112 with which the phases of an output signal 
differ 180 degrees on the piezo-electric substrate. In addition, the 
publication of a piezo-electric substrate is omitted in drawing 68 . 
Thereby, the above-mentioned surface acoustic wave equipment can 
demonstrate balanced - unbalance conversion function with a filtering 
function. 
[0009] 

the vertical joint resonator mold surface acoustic wave filter 124 of 
3IDT type which serves as mirror symmetry on both sides of the symmetry 
line by which the 1st surface acoustic wave filter 111 met in the 
propagation direction of a surface acoustic wave to the 3IDT type 
vertical joint resonator mold surface acoustic wave filter 118 and the 
vertical joint resonator mold surface acoustic wave filter 118 — 
cascade connection — that is, two-step cascade connection is carried 
out. 
[0010] 

the vertical joint resonator mold surface acoustic wave filter 118 — 
right and left (meeting in the propagation direction of a surface 
acoustic wave) of a center of IDT113 — every — IDT 114 and 115 is 
arranged, respectively, and reflectors 116 and 117 are arranged, 
respectively so that these IDT(s) 114, 113, and 105 may be further put 
from both sides on either side. Reflectors 122 and 123 are arranged so 
that the vertical joint resonator mold surface acoustic wave filter 124 
may arrange each IDT 120 and 121 to right and left of a center of IDT119 
similarly, respectively and may put these IDT(s) 120, 119, and 121. 
[0011] 

The 2nd surface acoustic wave filter 112 carries out two-step cascade 
connection of the same vertical joint resonator mold surface acoustic 
wave filter 128 as the 3IDT type vertical joint resonator mold surface 
acoustic wave filter 124, and the vertical joint resonator mold surface 
acoustic wave filter 127 equipped with IDT (that is, about 180 
degrees) 133 which reversed the central sense of IDT103 and reversed the 
phase to the 3IDT type vertical joint resonator mold surface acoustic 
wave filter 118. 
[0012] 

Each balanced terminals 106 and 107 consist of terminals connected to 
the unbalance terminal 108 and the serial with the terminal which 
connected electrically to juxtaposition each terminals 129 and 130 of 



the 1st and 2nd surface acoustic wave filter 111 and 112 which are one 
side, respectively, connected another terminals 131 and 132 of each to 
the serial electrically, and was connected to juxtaposition. 
[0013] 

In the surface acoustic wave equipment which has balanced - unbalance 
conversion function, the amplitude characteristic spreads a phase etc. 
and it is required for the transmission characteristic in the passband 
between the unbalance terminal 108 and each terminal of each balanced 
terminals 106 and 107 that the phase characteristic should be mutually 
reversed 180 degrees. Those properties are called amplitude unbalance 
and phase unbalance, respectively. 
[0014] 

When the surface acoustic wave equipment which has said balanced - 
unbalance conversion function is considered to be the device of three 
ports with amplitude unbalance and phase unbalance, for example, each of 
a port 1 and each balanced output terminal is made into a port 2 and a 
port 3 for an unbalanced input terminal, 

Amplitude unbalance =|A| and A= 1 20 log | (S21) - 1 20 log | (S31) — Formula 
(1) 

Phase unbalance =|B| and B= | **S21-**S31 | — Formula (2) 

A definition is come out and given. In addition, S21 shows the transfer 

factor from a port 1 to a port 2, and S31 shows the transfer factor from 

a port 1 to a port 3. As for OdB and phase unbalance, amplitude 

unbalance is made into 180 degrees in the passband [ in / ideally / in 

such unbalance / the filter shape of surface acoustic wave equipment ]. 

[0015] 

[Problem(s) to be Solved by the Invention] 

However, in the surface acoustic wave equipment which has the above 
balanced signal terminals, there was a problem that the unbalance 
between balanced signal terminals was getting worse. A thing of the 
wavelength it is decided in the pitch of an electrode finger that the 
distance (110 of drawing 67 ) of the electrode finger and the signal 
electrode finger of IDT103 with which some causes that unbalance is bad 
are connected to the distance (109 of drawing 67 ) of the electrode 
finger and the signal electrode finger of IDT102 which are connected to 
the balanced signal terminal 106 as one of them although mentioned, and 
the balanced signal terminal 107 will be different 0.5 times is 
mentioned. 
[0016] 

the evil in which the conversion efficiency between the electrical 
signals and surface acoustic waves with which the total capacity of the 



electrode finger which each balanced signal terminals 106 and 107 are 
alike, respectively, and is connected differs by this differs — 
generating — a result — unbalance — it had led to aggravation. 
[0017] 

Then, the amplitude characteristic over the frequency which connects the 
balanced signal terminal 107 of drawing 67 to a ground, and is outputted 
from the balanced signal terminal 106 like drawing 70 , and the 
amplitude characteristic which connects the balanced signal terminal 106 
of drawing 67 to a ground, and is outputted from the balanced signal 
terminal 107 like drawing 71 are measured, and the difference of the 
above-mentioned amplitude characteristic as those results is shown in 
drawing 69 . The two amplitude characteristics differ greatly mutually 
and this difference has led to aggravation of unbalance. 
[0018] 

moreover — the surface acoustic wave equipment which was shown in 
drawing 68 and which carried out cascade connection — two every which 
adjoins each other mutually — the polarity of each two electrode 
fingers in IDT which meet mutually — right and left — it originated in 
it being in an unsymmetrical condition, and the problem that unbalance 
gets worse is produced. 
[0019] 

that is, every which IDT113 adjoins — every which adjoins each other 
mutually in IDT 114 and 115 and each part (125 of drawing 68 ) — every 
which IDT133 adjoins to both outermost electrode fingers of IDT 113, 114, 
and 115 being ground electrode fingers — in each part (126 of drawing 
68 ) which adjoins IDT 134 and 135, they are a signal electrode finger 
and a ground electrode, thus, adjacent every — if a polar combination 
in the outermost electrode finger of IDT changes, the frequency and 
amplitude level of resonance mode which are shown in drawing 72 will 
change with conversion between an electrical signal and a surface 
acoustic wave. 
[0020] 

drawing 68 — like — above every which adjoins each other mutually — 
the combination of each electrode finger outside in IDT — difference 
— when surface acoustic wave equipment equipped with balanced - 
unbalance conversion function was constituted combining the vertical 
joint resonator mold surface acoustic wave filter whose number is two, 
the gap of this resonance mode caused unbalance aggravation between 
balanced signal terminals. 
[0021] 

The gap of the above-mentioned resonance mode occurred similarly, and 



this phenomenon caused unbalance aggravation between balanced signal 
terminals, when surface acoustic wave equipment equipped with balanced - 
unbalance conversion function was constituted using one vertical joint 
resonator mold surface acoustic wave filter as shown in drawing 73 . 
[0022] 

The purpose of this invention is correcting the difference between the 
above-mentioned balanced signal terminals which are the cause of the 
unbalance aggravation between balanced signal terminals, and is to offer 
the surface acoustic wave equipment with which the unbalance between 
balanced signal terminals has good balanced - unbalance conversion 
function, and the communication device using it. 
[0023] 

[Means for Solving the Problem] 

IDT for an input which has two or more electrode fingers on a piezo- 
electric substrate in order that the surface acoustic wave equipment of 
this invention may solve the above technical problem, IDT for an output 
which has two or more electrode fingers is prepared along the 
propagation direction of a surface acoustic wave so that a vertical 
joint resonator mold may be formed. Either said IDT for an input or IDT 
for an output It is an object for a balance and is characterized by 
having the weighting electrode finger by which weighting was carried out 
to a different inside electrode finger from the outermost electrode 
finger of one [ at least ] electrode finger of each of the balancing 
side. In the above-mentioned surface acoustic wave equipment, you may 
have the unbalance mold-balance type-conversion function. 
[0024] 

Since the balance of each property between an output signal, especially 
each output signal for a balance (amplitude balance, phase balance, 
transmission characteristic) can be adjusted to one [ at least ] 
electrode finger of each of IDT for an input, and IDT for an output by 
having formed the weighting electrode finger according to the above- 
mentioned configuration, the balance nature of each property is 
improvable. 
[0025] 

As for said weighting electrode finger, with the above-mentioned surface 
acoustic wave equipment, it is desirable to be prepared in within the 
limits from the degree of the outermost electrode finger in one IDT to 
less than 1/2 of all electrode fingers. As for said weighting electrode 
finger, in the above-mentioned surface acoustic wave equipment, it is 
desirable to be set up shorter than other electrode fingers. 
[0026] 



It is desirable to form the ground electrode finger which contains in 
one [ at least ] electrode finger of each of said IDT for an input and 
IDT for an output the outermost electrode finger of the location which 
meets another IDT mutually with the above-mentioned surface acoustic 
wave equipment and which continued two or more. 
[0027] 

According to the above-mentioned configuration, -izing of carrying out a 
setup of the phase contrast like each output signal for a balance soon 
at 180 degrees can be carried out [ certain ] by the simple 
configuration by forming the ground electrode finger containing the 
outermost electrode finger of the location which meets one electrode 
finger of each mutually which continued two or more. 
[0028] 

As for said weighting electrode finger, in the above-mentioned surface 
acoustic wave equipment, it is desirable to be set up so that both two 
IDT(s) for a balance may have the non-electric-field section formed 
while each ground electrode finger which is an electrode finger with 
which either [ at least ] said IDT for an input or IDT for an output was 
grounded adjoins each other. 
[0029] 

With the above-mentioned surface acoustic wave equipment, said weighting 
electrode finger may be set up so that it may have the non-electric- 
field section which consists of a ground electrode finger which followed 
two IDT(s) for a balance mutually two or more, respectively. 
[0030] 

In the above-mentioned surface acoustic wave equipment, it is two IDT(s) 
for a balance and it is desirable to be set up so that the magnitude of 
said non-electric-field section may become almost the same. 
[0031] 

According to the above-mentioned configuration, it is control and two 
more desirable IDT(s) for a balance about the magnitude of the non- 
electric-field section in a weighting electrode finger, and since the 
balance of the conversion to electrical energy from the elastic strain 
energy in each IDT, especially IDT for an output can be adjusted by 
setting up the magnitude of said non-electric-field section so that it 
may become almost the same, balance nature can be improved. 
[0032] 

In the above-mentioned surface acoustic wave equipment, it is desirable 
to be formed so that the grounded electrode finger for the first balance 
may be prolonged toward said weighting electrode finger according to the 
die length of the above-mentioned weighting electrode finger. 



[0033] 

According to the above-mentioned configuration, since the amount of 
[ which is formed with the weighting electrode finger set up short ] 
non-electrode finger part can cover to some extent with the electrode 
finger for the first balance, it can avoid degradation of the balance 
nature by part for the above-mentioned radio pole finger part. 
[0034] 

With the above-mentioned surface acoustic wave equipment, the dummy 
electrode which the grounded electrode finger for the second balance is 
formed toward a different location from said weighting electrode finger 
according to the die length of the above-mentioned weighting electrode 
finger, and is formed by bending so that the above-mentioned electrode 
finger for the second balance and a weighting electrode finger may be 
met may be prepared. 
[0035] 

According to the above-mentioned configuration, a transmission 
characteristic can be improved further, maintaining good balance nature 
by preparing a dummy electrode. 
[0036] 

In order that other surface acoustic wave equipments of this invention 
may solve the aforementioned technical problem, the surface acoustic 
wave filter which has at least two IDT(s) formed along the propagation 
direction of a surface acoustic wave on the piezo-electric substrate At 
least one It is surface acoustic wave equipment equipped with the input 
signal terminal and output signal terminal for the above-mentioned 
surface acoustic wave filter. Either [ at least ] the input signal 
terminal or the output signal terminal is connected to the balanced 
signal terminal, and electrode fingers other than an outermost electrode 
finger in Above IDT are characterized by the thing which change the 
decussation width of face of an electrode finger with other electrode 
fingers and which is done for decussation width-of-face weighting. 
[0037] 

As for said decussation width-of-face weighting, with the above- 
mentioned surface acoustic wave equipment, it is desirable that an 
electrode finger is set up shorter than other electrode fingers, and is 
given. Said decussation width-of-face weighting may be given in the 
abbreviation center section of the decussation direction. The dummy 
electrode may be prepared in said IDT so that the electrode finger by 
which decussation width-of-face weighting was carried out [ above- 
mentioned ] may be countered. The above-mentioned dummy electrode may be 
connected to the ground. 



[0038] 

according to the above-mentioned configuration, electrode fingers other 
than an outermost electrode finger in Above IDT change the decussation 
width of face of an electrode finger with other electrode fingers — 
since decussation width-of-face weighting is carried out and the balance 
of each property between an output signal, especially each output signal 
for a balance (amplitude balance, phase balance, transmission 
characteristic) can be adjusted, the balance nature of each property is 
improvable. 
[0039] 

In the above-mentioned surface acoustic wave equipment, it may be given 
to several electrode fingers from the outermost electrode finger of the 
part where Above IDT adjoins each other mutually at least in one side 
among IDT(s) which said weighting adjoins mutually [ said surface 
acoustic wave filter ]. 
[0040] 

With the above-mentioned surface acoustic wave equipment, it may be 
given to several electrode fingers located near the outermost electrode 
finger of the part where Above IDT adjoins each other mutually at least 
in one side among IDT(s) which said weighting adjoins mutually [ said 
surface acoustic wave filter ]. 
[0041] 

In the above-mentioned surface acoustic wave equipment, it may be given 
to the electrode finger of the range from the outermost electrode finger 
of the part where Above IDT adjoins each other mutually to less than 1/2 
of the propagation direction of the surface acoustic wave of Above IDT 
at least in one side among IDT(s) which said weighting adjoins mutually 
[ said surface acoustic wave filter ]. 
[0042] 

With the above-mentioned surface acoustic wave equipment, the electrode 
finger of the part of IDT which adjoins each other mutually [ said 
surface acoustic wave filter ] which adjoins each other mutually is with 
a ground electrode finger and a signal electrode finger, respectively, 
and said weighting may be given to at least the above-mentioned ground 
electrode finger or the signal electrode finger either. 
[0043] 

In the above-mentioned surface acoustic wave equipment, said electrode 
finger by which weighting is carried out may be a signal electrode 
finger of said surface acoustic wave filter. 
[0044] 

Said weighting may be given to the electrode finger of IDT connected to 



the balanced signal terminal of said surface acoustic wave filter with 

the above-mentioned surface acoustic wave equipment. 

[0045] 

In the above-mentioned surface acoustic wave equipment, to other IDT(s), 
phase inversion of said surface acoustic wave filter is carried out, it 
has at least one IDT, and said weighting may be given to the electrode 
finger of IDT which carried out [ above-mentioned ] phase inversion. 
[0046] 

In order that the surface acoustic wave equipment of further others of 
this invention may solve the aforementioned technical problem The 
surface acoustic wave filter which was formed along the propagation 
direction of a surface acoustic wave on the piezo-electric substrate and 
which has at least three IDT(s) which adjoin each other mutually, 
respectively At least one It is surface acoustic wave equipment equipped 
with the input signal terminal and output signal terminal for the above- 
mentioned surface acoustic wave filter. In at least one side of IDT 
which either [ at least ] the input signal terminal or the output signal 
terminal is connected to the balanced signal terminal, and adjoins each 
other mutually In at least one side of IDT which duty weighting which 
changes duty of the outermost electrode finger of the part where Above 
IDT adjoins each other mutually with other electrode fingers is given, 
and is different and which adjoins each other mutually While Above IDT 
thins out and weighting is carried out to the outermost electrode finger 
of the part which adjoins each other mutually, in the part by which 
infanticide weighting was carried out [ above-mentioned ] It is 
characterized by preparing the dummy electrode connected to the bus bar 
to which the electrode finger by which infanticide weighting was carried 
out [ above-mentioned ] was connected, and the opposite bus bar which 
counters. 
[0047] 

With the above-mentioned surface acoustic wave equipment, said surface 
acoustic wave filter may be prepared so that it may have balanced signal 
input-balance signal output filter ability. 
[0048] 

In the above-mentioned surface acoustic wave equipment, said surface 
acoustic wave filter may be prepared so that it may have balanced signal 
input-unbalance signal output filter ability or unbalance signal input- 
balance signal output filter ability. 
[0049] 

In the above-mentioned surface acoustic wave equipment, at least one of 
said the IDT(s) may be carried out crosswise [ decussation ] 2 ****s. 



[0050] 

With the above-mentioned surface acoustic wave equipment, the balanced 
signal terminal used as the aforementioned pair may be connected to the 
sinking comb-like electrode of the two poles in one IDT, respectively. 
[0051] 

In the above-mentioned surface acoustic wave equipment, at least one of 
said the IDT(s) may be carried out in the propagation direction of a 
surface acoustic wave 2 ****s. 
[0052] 

With the above-mentioned surface acoustic wave equipment, you may not 
have the grounded electrical neutrality point between the balanced 
signal terminals used as the aforementioned pair. 
[0053] 

In the above-mentioned surface acoustic wave equipment, said surface 
acoustic wave filter may be prepared so that it may have balanced signal 
input-balance signal output filter ability by two. 
[0054] 

With the above-mentioned surface acoustic wave equipment, said surface 
acoustic wave filter may be prepared so that the phase of the output 
signal over two and an input signal may be changed about 180 degrees, 
and each above-mentioned ************ filter may be prepared so that it 
may have balanced signal input-unbalance signal output filter ability or 
unbalance signal input-balance signal output filter ability. 
[0055] 

In the above-mentioned surface acoustic wave equipment, cascade 
connection of the surface acoustic wave filter may be further carried 
out to the unbalance signal terminal side. 
[0056] 

With the above-mentioned surface acoustic wave equipment, said surface 
acoustic wave filter may be a vertical joint resonator mold surface 
acoustic wave filter. 
[0057] 

In the above-mentioned surface acoustic wave equipment, said vertical 
joint resonator mold surface acoustic wave filter may have odd IDT(s). 
[0058] 

With the above-mentioned surface acoustic wave equipment, said vertical 
joint resonator mold surface acoustic wave filter may have three IDT(s). 
[0059] 

In the above-mentioned surface acoustic wave equipment, the total 
electrode finger number of at least one IDT of said vertical joint 
resonator mold surface acoustic wave filter may be even. 



[0060] 

With the above-mentioned surface acoustic wave equipment, the total 
number of the electrode finger of IDT with which the vertical joint 
resonator mold surface acoustic wave filter is connected to the balanced 
signal terminal at least among three or three IDT(s) or more may be even. 
[0061] 

In the above-mentioned surface acoustic wave equipment, the total number 
of the electrode finger of IDT with which a vertical joint resonator 
mold surface acoustic wave filter is located in a center section at 
least among three or three IDT(s) or more may be even. 
[0062] 

With the above-mentioned surface acoustic wave equipment, at least one 
surface acoustic wave resonator may be connected to said surface 
acoustic wave filter by either [ at least ] the serial or juxtaposition. 
[0063] 

In the above-mentioned surface acoustic wave equipment, said surface 
acoustic wave filter may carry out cascade connection of the two or more 
surface acoustic wave filter sections. 
[0064] 

The communication device of this invention is characterized by using 
surface acoustic wave equipment given in above any they are, in order to 
solve the aforementioned technical problem. Since surface acoustic wave 
equipment equipped with the outstanding balance nature was used 
according to the above-mentioned configuration, the communication link 
engine performance can be improved. 
[0065] 

[Embodiment of the Invention] 

It will be as follows if each gestalt of operation of this invention is 

explained based on drawing 1 thru/or drawing 65 . 

[0066] 

(The first gestalt of operation) 

every for an output which the surface acoustic wave equipment concerning 
the first gestalt of operation of this invention have an unbalance mold- 
balance type conversion function and a filtering function as show in 
drawing 1 , and have be arrange with IDT1 for an input at the both sides 
( meeting in the propagation direction of a surface acoustic wave), 
respectively — it have IDT 2 and 3 and each reflector 4 arrange further 
on those outsides, respectively on the piezo-electric substrate 8. In 
addition, an above-mentioned input and an above-mentioned output can be 
replaced mutually. 
[0067] 



that is, every for an output — IDT 2 and 3 is arranged so that IDT1 for 
an input may be inserted among them. Furthermore, each reflector 4 is 
arranged so that IDT2, IDT1, and IDT3 may be inserted among them, and it 
reflects the surface acoustic wave to spread. The above-mentioned piezo- 
electric substrate 8 consists of 40 **5~degreeYcutX propagation LiTa03. 
[0068] 

IDT 1, 2, and 3 is equipped with two or more two electrode finger parts 
equipped with each band-like electrode finger [ that it is parallel and 
regular intervals ] of each other prolonged in the direction which 
intersects perpendicularly from the band-like end face section (bus bar) 
and one flank of the end face section, and has each above-mentioned 
electrode finger part in the condition of having become intricate 
between mutual electrode fingers so that the flank of the electrode 
finger of each above-mentioned electrode finger part might be met 
mutually. 
[0069] 

In such IDT 1, 2, and 3, a signal transformation property and a setup of 
a passband are possible by setting up the decussation width of face 
which shows the die length and width of face of each electrode finger, 
spacing of each adjacent electrode finger, and the confrontation die 
length in the condition between mutual electrode fingers of having 
become intricate, respectively. With the first gestalt of this operation, 
the number of the electrode finger of IDT1 is set to 39, and the number 
of the electrode finger of IDT 2 and 3 is set to 23. 
[0070] 

Moreover, each above-mentioned electrode finger and an above-mentioned 
bus bar, and each reflector 4 were formed on the piezo-electric 
substrate 8 by the photolithography method etc. , for example, are formed 
with the aluminum (aluminum) electrode (foil). 
[0071] 

And in the first gestalt of this operation, since an unbalance mold 
signal is inputted and a balanced type signal is outputted, in IDT1 for 
an input, it is prepared in the condition of having become intricate 
mutually as each signal electrode finger 11 connected to the input 
terminal 5 for unbalance and each grounded ground electrode finger 12 
mentioned above. 
[0072] 

Moreover, in the above IDT1, the ground electrode finger 12 is set up so 
that the outermost electrode finger in the both ends in the propagation 
direction of a surface acoustic wave may turn into a ground electrode 
finger, respectively. The above-mentioned outermost electrode finger is 



in the location which meets one side of each electrode finger outside ** 

of IDT 2 and 3, respectively. 

[0073] 

It is prepared in the condition of having become intricate mutually as 
each ground electrode finger 21 and the signal electrode finger 22 
connected to the output terminal 6 for a balance mentioned above in IDT2 
on the other hand. Moreover, the bus bar 23 connected with each ground 
electrode finger 21 is arranged so that it may become straight line-like 
mostly to the bus bar 13 connected with each signal electrode finger 11 
of IDT1 for an input. Moreover, in IDT2, each electrode finger outside 
** used as each electrode finger of the both ends in the propagation 
direction of a surface acoustic wave is the ground electrode finger 21, 
respectively. 
[0074] 

At IDT3, it is prepared in the condition which each ground electrode 
finger 31 and the signal electrode finger 32 connected to the output 
terminal 7 for a balance mentioned above of having become intricate 
mutually. The bus bar 33 connected with each ground electrode finger 31 
is arranged so that it may become straight line-like mostly to the bus 
bar 13 connected with each signal electrode finger 11 of IDT1 for an 
input. 
[0075] 

Moreover, the bus bar 14 of each ground electrode finger 12 of IDT1 is 
set up so that it may become straight line-like, respectively about the 
bus bar 24 of each signal electrode finger 22 of IDT2, and the bus bar 
34 of each signal electrode finger 32 of IDT3. 
[0076] 

Furthermore, with the first gestalt of this operation, on structure, it 
is mutually reversed and each IDT 2 and 3 for an output is formed. That 
is, in IDT2, while it starts from a ground electrode finger and is set 
up a signal electrode finger, a ground electrode finger, and by turns 
from the direction near IDT1, by IDT3, it starts from a signal electrode 
finger and is considering as the ground electrode finger and the signal 
electrode finger by being set up by turns from the direction near IDT1. 
[0077] 

Since it is set up in the first gestalt of this operation by this so 
that the amplitude difference between each IDT2 and 3 may become [ 0 and 
phase contrast ] close to 180 degrees, balanced - unbalance conversion 
function can be demonstrated. 
[0078] 

And with the first gestalt of this operation, in the part where IDT1 and 



IDT3 adjoin each other, the outermost electrode finger of IDT3 thins out 
and weighting is carried out. Grounded dummy electrode 31a is formed in 
the location of the electrode finger by which infanticide weighting was 
carried out. Thereby, at IDT3 used as near between IDT1 and IDT3, a 
ground electrode finger is located in a line by 2 continuation like 
dummy electrode 31a and ground electrode finger 31b. 
[0079] 

Furthermore, with the first gestalt of this operation, decussation 
weighting electrode finger 22a was set as the location of the signal 
electrode finger 22 which serves as a degree of the ground electrode 
finger 21 of the side (outermost electrode finger) near IDT1 for an 
input among the signal electrode fingers 22 in IDT2 for an output. In 
above-mentioned decussation weighting electrode finger 22a, it is set up 
so that the die length of decussation weighting electrode finger 22a may 
become with [ which adjusted abbreviation one half, i. e. , decussation 
width of face, ] decussation weight as opposed to the die length of 
other signal electrode fingers 22. 
[0080] 

Band-like dummy electrode (electrode finger for first balance) 21a which 
is prolonged from the bus bar 23 grounded and which is an offset 
electrode finger is formed so that the space produced by weighting 
electrode finger 22a moreover set up short may be filled. Dummy 
electrode 21a is prolonged toward the point of decussation weighting 
electrode finger 22a regular intervals and almost in parallel to each 
ground electrode finger 21 which adjoins each other mutually. 
[0081] 

Next, each outline block diagram of IDT of the surface acoustic wave 
equipment which has balanced - unbalance conversion function of the 
example of the first comparison explaining an operation and 
effectiveness of the first gestalt of this operation in which above- 
mentioned infanticide weighting and above-mentioned decussation 
weighting are not probably performed to drawing 2 as a comparison is 
shown. With the configuration of the example of the first comparison, 
the signal electrode and the ground electrode were located in a line 
between IDT1 and IDT41 to ground electrodes being located in a line with 
the adjacent part of IDT1 and IDT40. Therefore, between IDT1 and IDT40, 
conversion between an electrical signal (signal) and a surface acoustic 
wave is performed between IDT1 and IDT41 to the non-electric-field 
section 9 in which conversion of the electrical and electric equipment 
and a surface acoustic wave is not performed existing. Therefore, the 
frequency and amplitude level of a signal which are outputted from the 



balanced signal terminals 6 and 7 differed from each other, further, a 
phase was not reversed 180 degrees completely, either but the unbalance 
between a result and a balanced signal terminal was getting worse. 
[0082] 

With the first gestalt of this operation, as shown in drawing 3 , IDT1 
and IDT41 with which the signal electrode shown in the example of the 
first comparison and the ground electrode were first located in a line 
carried out infanticide weighting of the electrode finger of the part 
which adjoins each other mutually, thinned it out further, and they 
formed dummy electrode 31a in the location of the electrode finger by 
which weighting was carried out. That is, it was made for two ground 
electrode fingers to be located in a line with IDT3 of near between IDT1 
and IDT3. Thereby, the difference of the conversion efficiency between 
the electrical signal between IDT1 and IDT3 and between IDT1 and IDT40 
and a surface acoustic wave is corrected, and the balanced signal 
terminal 6 and the surface acoustic wave equipment with which the 
unbalance between seven has been improved are obtained. 
[0083] 

Furthermore, by forming dummy electrode 31a, the increment in loss by a 
surface acoustic wave being changed into a bulk wave is prevented, and 
the good surface acoustic wave equipment of the insertion loss in a 
passband is obtained. Moreover, it is better to ground, since a float 
electrode becomes the cause by which the unbalance between the balanced 
signal terminal 6 and 7 gets worse, although dummy electrode 31a floats 
without grounding and is good also as an electrode. 
[0084] 

However, with the configuration of drawing 3 , the side with which IDT1 
and IDT3 are located in a line will become large by performing 
infanticide weighting from the side with which IDT1 and IDT40 are 
located in a line by the non-electric-field section 9. Now, the 
unbalance between enough balanced signal terminals 6 and 7 is not 
obtained yet. Then, as shown in drawing 4 , decussation weighting 
electrode finger 22a which gave decussation width-of-face weighting was 
set as the near signal electrode finger 22 with which IDT1 and IDT2 are 
located in a line, and dummy electrode 21a was prepared further. The 
magnitude of each nothing electric-field sections 9 and 9 in the 
boundary section XI between IDT1 and IDT2 and the boundary section X2 
between IDT1 and IDT3 carries out abbreviation coincidence mutually by 
this, and the surface acoustic wave equipment with which the unbalance 
between balanced signal terminals has been improved further is obtained. 
[0085] 



By furthermore forming dummy electrode 21a, the increment in loss by a 
surface acoustic wave being changed into a bulk wave is prevented, and 
surface acoustic wave equipment with the good insertion loss in a 
passband is obtained. 
[0086] 

Such grounded dummy electrodes 21a and 31a form the non-electric-field 
section 9, respectively among each ground electrode fingers 21 and 31b 
which adjoin each other mutually, and can control now the magnitude of 
the formation field (formation field of capacity) of each above- 
mentioned nothing electric-field section 9 to mention later. 
[0087] 

Although decussation weighting which was explained above is efficient 
since it can adjust the non-electric-field section by weighting with 
little direction given to a signal electrode, of course, weighting of it 
may be carried out to the ground electrode. 
[0088] 

Moreover, although the electrode finger of the part where IDT1 for an 
input and IDT 2 and 3 for an output adjoin each other mutually in the 
first gestalt of this operation, and the electrode finger to 2 Motome' s 
electrode finger performed weighting, this may be performed in any part 
of IDT. According to the polar difference of the electrode finger with 
which IDT adjoins each other, however, the resonance mode (resonance 
mode of C of drawing 72 ) of a passband with large effect which is in a 
RF side most Since distribution of a current is large in the part where 
IDT adjoins each other as drawing 72 (b) shows, as shown in drawing 4 , 
it is effective to carry out within the limits of [ one half of ] 
propagation direction die-length a of the surface acoustic wave in IDT2 
from each part where IDT 1 and 2 adjoins each other mutually. 
[0089] 

Moreover, what is necessary is just to adjust the amount of decussation 
width-of-face weighting if needed, although decussation width-of-face 
weighting is carried out with the first gestalt of operation by setting 
up decussation weighting electrode finger 22a which shortened the signal 
electrode finger 22 to the abbreviation center section. For example, 
about 1/of decussation width-of-face weighting of 4 is performed on the 
signal electrode finger 22 by the side of IDT1, and further, even if it 
carries out about 1/of decussation width-of-face weighting of 4 also on 
the following signal electrode finger 22, the same effectiveness is 
acquired. 
[0090] 

Phase unbalance is shown in the balanced signal terminal 6 to the 



frequency in the configuration of the first gestalt of this operation, 
the amplitude unbalance between seven, and drawing 6 at drawing 5 . 
Moreover, as a comparison, the amplitude unbalance between the balanced 
signal terminals to the frequency in the configuration of the example of 
the first comparison shown in drawing 2 is shown in drawing 7 , and 
phase unbalance is shown in drawing 8 . The frequency range of the 
passband of the filter for EGSM transmission is 880MHz - 915MHz. 
[0091] 

With the first gestalt of this operation, the balanced signal terminal 6 
to the frequency in this range and about 1. 2dB of amplitude unbalance 
between seven improve to being -1. 6dB - +1. 5dB (amplitude unbalance 
being good if the deflection of 3. ldB and deflection are small) in the 
example of the first comparison with -0. 7dB - +1. 2dB (deflection of 
1.9dB). The balanced signal terminal 6 and the phase unbalance between 
seven improve about 11 degrees with 178 - 184 degrees (six deflection) 
with the first gestalt of this operation to being 172 - 189 degrees 
(phase unbalance being good if 17 deflection and deflection are small) 
in the example of the first comparison. 
[0092] 

As explained above, with the first gestalt of this operation, the 
surface acoustic wave equipment with which the unbalance between the 
balanced signal terminal 6 and 7 has been improved rather than 
conventional surface acoustic wave equipment is obtained by giving 
weighting to the configuration of the surface acoustic wave equipment 
which has balanced - unbalance conversion function using one vertical 
joint resonator mold surface acoustic wave filter. 
[0093] 

Although the configuration using one vertical joint resonator mold 
surface acoustic wave filter which has three IDT(s) explained with the 
first gestalt of this operation, if this invention is surface acoustic 
wave equipment using the surface acoustic wave filter which has not only 
this configuration but the balanced signal terminals 6 and 7, the same 
effectiveness will be acquired in any configurations. 
[0094] 

For example, although drawing 9 is surface acoustic wave equipment which 
has balanced - unbalance conversion function using the vertical joint 
resonator mold surface acoustic wave filter which has five IDT(s) 
(balanced signal terminals 401 and 402, an unbalance signal terminal 
403), the effectiveness of this invention is acquired also in the 
configuration using the vertical joint resonator mold surface acoustic 
wave filter which has three or more IDT(s) in this way, and the 



configuration using the vertical joint resonator mold surface acoustic 
wave filter which has two IDT(s). Of course, in the surface acoustic 
wave equipment using a vertical joint resonator mold surface acoustic 
wave filter, the surface acoustic wave filter of a transversal mold, and 
a horizontal joint resonator mold surface acoustic wave filter, 
effectiveness is acquired similarly. 
[0095] 

Moreover, although the surface acoustic wave equipment which has 
balanced - unbalance conversion function explained with the first 
gestalt of this operation for example, drawing 10 (the pair, the 
balanced signal terminal 503, and the balanced signal terminal 504 serve 
as [ the balanced signal terminal 501 and the balanced signal terminal 
502 ] a pair) and drawing 11 (the balanced signal terminal 601 and the 
balanced signal terminal 602 — a pair — ) the balanced signal terminal 
603 and the balanced signal terminal 604 serve as a pair — **** — the 
effectiveness of this invention is acquired also in the surface acoustic 
wave equipment of the shown balanced signal input-balance signal output. 
[0096] 

Moreover, although the example which constitutes the surface acoustic 
wave equipment which has balanced - unbalance conversion function using 
one vertical joint resonator mold surface acoustic wave filter from the 
first gestalt of this operation explained, effectiveness is acquired in 
the surface acoustic wave equipment with which this invention has not 
only this configuration but all balanced - unbalance conversion 
functions. 
[0097] 

For example, the balanced signal terminals 701 and 702 are connected to 
the sinking comb-like electrode of the two poles of one IDT in one 
vertical joint resonator mold surface acoustic wave filter like drawing 
12 , respectively (703 is an unbalance signal terminal). To the 
configuration and pan which do not have the electrical neutrality point 
grounded by the ground, like drawing 13 the configuration (for 801 and 
802, a balanced signal terminal and 803 are an unbalance signal 
terminal) with which one of IDT(s) was divided crosswise [ decussation ] 
and the impedance was changed — still like drawing 14 The effectiveness 
of this invention is acquired also in the configuration (903 is an 
unbalance signal terminal) which connects the balanced signal terminals 
901 and 902 to each of the sinking comb-like electrode which it was 
divided in the propagation direction of a surface acoustic wave, and was 
divided. 
[0098] 



In that case, as shown in drawing 15 , the surface acoustic wave 
equipment with which the magnitude of attenuation outside a passband has 
been improved further is obtained by connecting with the sinking comb- 
like electrode of another direction in IDT of right and left of the 
unbalance signal terminal 1003, respectively (1001 and 1002 are a 
balanced signal terminal). 
[0099] 

Furthermore, also in the configuration of the surface acoustic wave 
equipment which has balanced - unbalance conversion function, the 
effectiveness of this invention is acquired combining two or more 
vertical joint resonator mold surface acoustic wave filters. 
[0100] 

For example, the phase of the output signal over the input signal of the 
vertical joint resonator mold surface acoustic wave filter 1105 is 
changed about 180 degrees to the vertical joint resonator mold surface 
acoustic wave filter 1104 like drawing 16 . And parallel connection of 
the IDT connected with series connection and the unbalance signal 
terminal 1103 in IDT connected with the balanced signal terminals 1101 
and 1102 is carried out. Like the configuration of surface acoustic wave 
equipment equipped with balanced - unbalance conversion function, the 
configuration which carried out cascade connection of the one vertical 
joint resonator mold surface acoustic wave filter 1201 to the 
configuration of drawing 16 still like drawing 17 , and drawing 18 , 
even if it gives weighting to the configuration of drawing 68 , the 
effectiveness of this invention is acquired. 
[0101] 

Thus, the unbalance between balanced signal terminals is not only 
improved, but with the configuration which carries out cascade 
connection of the vertical joint resonator mold surface acoustic wave 
filter further, surface acoustic wave equipment with the large magnitude 
of attenuation outside a passband is obtained. So that the phases of the 
electrical signal which transmits each signal lines 1301 and 1302 which 
have connected the vertical joint resonator mold surface acoustic wave 
filter of two each which is carrying out cascade connection like drawing 
19 in that case may differ about 180 degrees mutually By each thing for 
which IDT 1307 and 1308 is reversed mutually so that each IDT 1303 and 
1304 may be reversed mutually and the phases of the electrical signal 
which transmits each signal lines 1305 and 1306 may differ about 180 
degrees mutually similarly The surface acoustic wave equipment which has 
furthermore improved the unbalance between balanced signal terminals is 
obtained. 



[0102] 

As for the effectiveness of this invention, the configuration which 
carried out cascade connection of the one more vertical joint resonator 
mold surface acoustic wave filter 1401 to the surface acoustic wave 
equipment of drawing 12 is also obtained still like drawing 20 . The 
unbalance between balanced signal terminals is not only improved, but 
with this configuration, surface acoustic wave equipment with the large 
magnitude of attenuation outside a passband is obtained. At this time, 
like drawing 21 , the surface acoustic wave equipment which has improved 
the unbalance between balanced signal terminals further is obtained by 
each thing for which IDT 1503 and 1504 is reversed mutually so that the 
phases of the electrical signal which transmits each signal lines 1501 
and 1502 like the configuration of drawing 19 may differ about 180 
degrees mutually. 
[0103] 

Moreover, when carrying out cascade connection of the two or more 
vertical joint resonator mold surface acoustic wave filters, it is not 
necessary to use the vertical joint resonator mold surface acoustic wave 
filter of the especially same configuration for example, and decussation 
width of face is adjusted to adjust an impedance by 1/0, or a design may 
be changed with each surface acoustic wave filter, such as changing the 
logarithm of IDT, the pitch of adjacent IDT(s), and the pitch of IDT and 
a reflector, to enlarge the magnitude of attenuation outside a passband. 
[0104] 

moreover — the first gestalt of this operation — which vertical joint 
resonator mold surface acoustic wave filter — also setting — every — 
although the electrode **** number of IDT was made into odd, this may be 
even, it is located in the center section of three IDT(s) like 
especially drawing 22 , and the effectiveness of this invention is 
acquired making into even the total number of the electrode finger of 
IDT further connected to a balanced signal terminal. 
[0105] 

In this case, symmetric property on either side improves to a vertical 
joint resonator mold surface acoustic wave center of filter, and since 
the number of the electrode finger further connected to the balanced 
signal terminal becomes equal, the surface acoustic wave equipment with 
which the unbalance between balanced signal terminals has been improved 
more is obtained. 
[0106] 

Moreover, as shown in drawing 23 , the effectiveness of this invention 
is acquired also in the configuration which carried out series 



connection of the surface acoustic wave resonators 1601 and 1602, and 
the configuration which carried out parallel connection of the surface 
acoustic wave resonator although not illustrated or the configuration 
which connected the both. The unbalance between balanced signal 
terminals is not only improved, but in this configuration, surface 
acoustic wave equipment especially with the large magnitude of 
attenuation near the passband is obtained. 
[0107] 

(The second gestalt of operation) 

It will be as follows if the second gestalt of this operation is 
explained based on drawing 24 thru/or drawing 28 . In addition, in the 
second gestalt of this operation, the member number same about the 
member which has the same function as the surface acoustic wave 
equipment shown by drawing 1 was given, and the explanation was omitted. 
[0108] 

With the surface acoustic wave equipment concerning the second gestalt 
of this operation, as the approach of weighting, as shown in drawing 24 , 
it replaces with infanticide weighting in the first gestalt of the 
above-mentioned implementation, and decussation weighting in decussation 
width of face, and serial weighting is used. That is, it replaces with 
IDT2 [ given in the first gestalt of the above-mentioned 
implementation ], and IDT25 is formed. 
[0109] 

In IDT25, it replaces with the above-mentioned dummy electrode 21a of 
IDT2, decussation weighting electrode finger (electrode finger for 
second balance) 21b which shortened the ground electrode finger (degree) 
21 inside decussation weighting electrode finger 22a like decussation 
weighting electrode finger 22a is prepared, and dummy electrode 25a 
estranged with above-mentioned both (that is, condition which floated) 
is prepared further. 
[0110] 

The above-mentioned dummy electrode 25a by decussation weighting 
electrode finger 22a and this width of face between decussation 
weighting electrode finger 22a and the following signal electrode 
fingers 22 It extends almost in parallel with them. Between the point of 
decussation weighting electrode finger 22a, and the points of 
decussation weighting electrode finger 21b A passage, Furthermore, it is 
the electrode finger formed by bending in between decussation weighting 
electrode finger 21b and the ground electrode fingers 21 besides ** so 
that it may extend almost in parallel with them. 
[0111] 



About the surface acoustic wave equipment which has such IDT25, the 
amplitude unbalance and phase unbalance near the passband were measured, 
respectively. Those results were shown in drawing 25 and drawing 26 , 
respectively. Although the amplitude unbalance between the frequency- 
balance signal terminals in the range of the passband of the filter for 
EGSM transmission is the same as -0. 7dB - +1. 2dB (deflection of 1.9dB), 
and the first gestalt of operation so that clearly from those results, 
the phase unbalance between balanced signal terminals improves once 
[ further ] rather than 177 - 182 degrees (five deflection) and the 
first gestalt of operation. 
[0112] 

Furthermore, the transmission characteristic in the passband to the 
frequency in the first gestalt of operation was shown in drawing 27 , 
and the transmission characteristic in the passband to the frequency in 
the second gestalt of operation was shown in drawing 28 . Although 
Ripple A (refer to drawing 27 ) will have occurred in a passband with 
the first gestalt of operation if above-mentioned both are compared, in 
the second gestalt of operation, the above-mentioned ripple A does not 
occur (refer to drawing 28 ), but surface acoustic wave equipment with 
the deflection smaller than the first gestalt of operation in a passband 
is obtained. 
[0113] 

As explained above, the surface acoustic wave equipment with which the 
unbalance between balanced signal terminals and the deflection in a 
passband have been improved further is obtained by carrying out serial 
weighting which extended decussation width-of-face weighting further. 
[0114] 

Moreover, with the second gestalt of this operation, even if compared 
with the first gestalt of said operation, generating of a ripple is 
controlled in the transmission characteristic and it turns out that it 
has the more excellent transmission characteristic. 
[0115] 

(The third gestalt of operation) 

It will be as follows if the third gestalt of operation of this 
invention is explained based on drawing 29 thru/or drawing 32 . The 
configuration which relates to the first gestalt of operation of this 
invention at drawing 29 is shown. In addition, the third gestalt of this 
operation explains taking the case of the filter for PCS reception. 
[0116] 

a book — operation — the — three — a gestalt — a surface acoustic 
wave — equipment — **** — piezo-electricity — a substrate — 200 — 



a top — three — IDT — length — association — a resonator — a mold 

— a surface acoustic wave — a filter — 201 — a surface acoustic wave 

— a filter — 201 — series connection — carrying out — having had — 
each — a surface acoustic wave — a resonator — 202 — 203 — 
photolithography — a method — etc. — forming — having had — 
aluminum — ( — aluminum — ) — an electrode (foil) — forming — having 

— **** a As a material of the above-mentioned piezo-electric substrate 
200, it is the 40 **5~degreeYcutX propagation LiTa03. It is mentioned. 
Such a surface acoustic wave filter 201 is almost the same as that of 
what was shown in above-mentioned drawing 10 . 

[0117] 

In the surface acoustic wave filter 201, each IDT 204 and 206 is formed, 
respectively that it seems that IDT205 which takes the lead and becomes 
a balanced signal terminal side is put from right and left (meeting in 
the propagation direction of a surface acoustic wave). Furthermore, each 
reflectors 207 and 208 which reflect the surface acoustic wave from each 
above 204-IDT 206 in each outsides (meeting in the propagation direction 
of a surface acoustic wave) of both of IDT 204 and 206 are formed, 
respectively. That is, each IDT and reflector are set up on the 
propagation path of the above-mentioned surface acoustic wave so that 
the cross direction of each electrode finger may meet in the propagation 
direction of a surface acoustic wave. 
[0118] 

furthermore, the pitch of several electrode fingers (** pitch electrode 
finger) of the parts where IDT205 and IDT206 adjoin mutually the parts 
where IDT204 and IDT205 adjoin each other mutually and those near, and a 
list with the surface acoustic wave filter 201 so that clearly from 
drawing 29 , and those near — the above-mentioned — the same — above- 
mentioned every — it has set up so that it may become smaller than 
other parts of IDT (part of 213 and 214 of drawing 29 ). 
[0119] 

In the above-mentioned surface acoustic wave equipment, each terminals 
210 and 211 are balanced signal terminals, and a terminal 209 is an 
unbalance signal terminal. Therefore, IDT204 and IDT206 became the 
unbalance signal side, and are equipped with signal electrode finger 
204a and ground electrode finger 204b, signal electrode finger 206a, and 
ground electrode finger 206b, respectively. On the other hand, IDT205 
became the balanced signal terminal side, and will be equipped with each 
signal electrode fingers 205a and 205b. Therefore, the third gestalt of 
this operation is the example which gave weighting to the configuration 
which does not have the electrical neutrality point grounded by the 



ground. 
[0120] 

Series connection of each surface acoustic wave resonators 202 and 203 
is carried out to the unbalance signal terminal 209 between [ of IDT 204 
and 206 ] each through the signal line 212. The surface acoustic wave 
resonator 202 has each reflectors 202b and 202c along the propagation 
direction of a surface acoustic wave so that IDT202a and it may be 
inserted. The surface acoustic wave resonator 203 has each reflectors 
203b and 203c along the propagation direction of a surface acoustic wave 
so that IDT203a and it may be inserted. 
[0121] 

The description of the third gestalt of this operation is a point in the 
part which IDT205 and IDT206 adjoined mutually and have met in the 
propagation direction of a surface acoustic wave by which weighting is 
thinned out and carried out in the part of the electrode finger 219 of 
IDT206. 
[0122] 

With the third gestalt of this operation, as the above-mentioned 
infanticide weighting, the electrode finger of the part (the nearer one) 
which adjoins IDT205 in signal electrode finger 206a of IDT206 thins out, 
and weighting is carried out. 
[0123] 

and every which secures the pitch of each electrode finger and adjoins 
each other mutually with the third gestalt of this operation — IDT, 
i.e., every, — in order to maintain spacing between IDT(s) 205 and 206, 
the electrode finger 219 is formed in ground electrode finger 206b with 
the same decussation width of face as ground electrode finger 206b by 
the side of a ** pitch, this pitch, this duty, and the same line breadth. 
By this, in IDT206, two or more, each other will be adjoined mutually 
and two ground electrode finger 206b will exist in the part which 
adjoins IDT205. 
[0124] 

the wavelength decided by the pitch of lambdaI2 (213 of drawing 29 , 214 
parts), and other electrode fingers in the wavelength it is decided in 
the pitch of a pitch electrode finger that the detailed design of the 
surface acoustic wave filter 201 will be — lambdall ** — if it carries 
out 

Decussation Width-of-face W: 60. 61ambdall 

IDT number (order of 204, 205, and 206): — (4)2929(4) / (4)44(4) 
(number of the electrode finger with which the inside of a parenthesis 
made the pitch small) 



lambdall : 2. 06 micrometer IDT wavelength, lambdaI2 : 1. 88 micrometer 
Reflector wavelength lambdaR: 2. 07micrometer 
Reflector number: 100 
IDT-IDT spacing: 0. 501ambdaI2 

Spacing (215, 216, 217, 218 of drawing 29 ) :0. 251ambdaIl+0. 251ambdaI2 of 
the part across which it faced with each electrode finger of wavelength 
lambdall and wavelength lambdaI2 
IDT-ref lector spacing: 0. 471ambdaR 
duty: 0.60 (IDT and reflector) 
Electrode-layer thickness: 0. 0801ambdall 

The detailed design of the surface acoustic wave resonator 202 is shown 
below. 

Decussation Width-of-face W: 40. 61ambda 
IDT number: 241 

Wavelength of lambda (IDT and reflector) : 1. 97 micrometers 

Reflector number: 30 

IDT-ref lector spacing: 0. 501ambda 

duty: 0.60 (IDT and reflector) 

Electrode-layer thickness: 0. 0841ambda 

The detailed design of the surface acoustic wave resonator 203 is shown 
below. 

Decussation Width-of-face W: 49. llambda 
IDT number: 401 

Wavelength of lambda (IDT and reflector) : 2. 04 micrometers 

Reflector number: 30 

IDT-ref lector spacing: 0. 501ambda 

duty: 0.60 (IDT and reflector) 

Electrode-layer thickness: 0. 0801ambda 

The above-mentioned "spacing" is the distance between cores (core in the 
cross direction) of two electrode fingers which adjoin each other 
mutually. 
[0125] 

Next, each property of the third gestalt of this operation is measured, 
and those results are shown in drawing 30 and drawing 31 . The graph 
which shows the measurement result of the amplitude unbalance between 
the balanced signal terminals to a frequency in the configuration of the 
third gestalt of this operation is shown in drawing 30 , and the graph 
of phase unbalance is shown in drawing 31 . 
[0126] 

As a comparison, it thins out in the part which is shown in drawing 32 
and where two IDT(s) adjoin each other, and the amplitude unbalance in 



the configuration of the example of the second comparison which replaces 
with IDT206 IDT206c to which weighting is not given, and it has, and 
phase unbalance are also shown according to drawing 30 and drawing 31 . 
[0127] 

The configuration of the example of the second comparison of drawing 32 
is the completely same configuration except replacing with IDT206 
IDT206c which has not given infanticide weighting, and having it to the 
third gestalt of operation. The frequency range of the passband in the 
filter for PCS reception is 1930MHz - 1990MHz. 
[0128] 

With the third gestalt of operation, -1. 5dB - +0. 7dB (deflection of 
2. 2dB) and about 0. ldB amplitude unbalance have improved the maximum 
amplitude unbalance in this range to being -1. 6dB - +0. 7dB (deflection 
of 2. 3dB) in the example of the second comparison. Next, with the third 
gestalt of operation, whenever [ phase equilibrium ] has improved phase 
unbalance about once [ about ] with 162 - 181 degrees (19 deflection) to 
being 162 - 182 degrees (20 deflection) in the example of the second 
comparison. 
[0129] 

This is giving infanticide weighting and the polarity of the electrode 
finger in the part where IDT205 and IDT206 adjoin each other mutually is 
the effectiveness that it became same - and same + as the polarity of 
the part where IDT204 and IDT205 adjoin each other mutually with the 
third gestalt of this operation that both were signal electrode fingers 
in + and +, and asymmetry on either side has been improved, in the 
example of the second comparison. 
[0130] 

As explained above, with the third gestalt of this operation, the 
surface acoustic wave filter with which the unbalance between balanced 
signal terminals has been improved rather than the conventional surface 
acoustic wave filter is obtained in the surface acoustic wave filter 
which has balanced - unbalance conversion function by thinning out and 
carrying out weighting of the electrode finger of the part where two 
IDT(s) adjoin each other mutually. 
[0131] 

(The fourth gestalt of operation) 

The fourth gestalt of operation of this invention is explained based on 
drawing 33 thru/or drawing 41 . The fourth gestalt of operation explains 
taking the case of the filter for EGSM reception. 
[0132] 

Balanced signal terminal 1906 and 1907 side each vertical joint 



resonator mold surface acoustic wave filters 1918 and 1920 with which 
the phase of the output signal over an input signal which showed the 
surface acoustic wave equipment concerning the fourth gestalt of 
operation to drawing 18 is different from each other about 180 degrees 
and whose number is two Series connection, Carry out parallel connection 
of the unbalance signal terminal 1905 side, and it gives balanced - 
unbalance conversion function. It considers as the configuration which 
was alike, respectively and carried out cascade connection of every one 
new vertical joint resonator mold surface acoustic wave filters 1918 and 
1918. furthermore, two vertical joint resonator mold surface acoustic 
wave filters 1918 and 1920 — It is the example which gives infanticide 
weighting to the above-mentioned vertical joint resonator mold surface 
acoustic wave filter 1920, and has dummy electrode 1901b in it. 
[0133] 

With the fourth gestalt of operation, four vertical joint resonator mold 
surface acoustic wave filters 1918 and 1920 are formed with aluminum 
electrode on the piezo-electric substrate 8. Four vertical joint 
resonator mold surface acoustic wave filters 1918 and 1920 are the same 
designs except [ all ] the point that the phases of the output signal 
over an input signal differ about 180 degrees, and the point by which 
weighting is carried out. Moreover, with the fourth gestalt of operation, 
like the third gestalt of operation, while two IDT(s) adjoin each other, 
the several ** pitch electrode finger is formed. The configuration of 
the fourth gestalt of operation is fundamentally the same as the 
configuration of the second conventional example shown in drawing 68 
except the point of weighting. 
[0134] 

If the detailed design of the vertical joint resonator mold surface 
acoustic wave filter 1918 sets to lambdall wavelength decided by the 
pitch of lambdaI2 and other electrode fingers in the wavelength decided 
by the pitch of a ** pitch electrode finger, 
Decussation width of face: 25. 21ambdall 

IDT number (order of 1902, 1901, and 1903): 26 (4)/23(4) / (4) 23 (4) 
book (number of the electrode finger with which the inside of a 
parenthesis narrowed the pitch) 

IDT wavelength lambdall : 4.204 micrometers, lambdaI2 : 3.854 
micrometers 

Reflector wavelength lambdaR:4. 279micrometer 
Reflector number: 90 
IDT-IDT spacing : 

Wavelength lambdall Wavelength lambdaI2 Part :0. 251ambdal 1+0. 251ambdaI2 



inserted into the electrode finger 

Wavelength lambdaI2 Part : 0. 501ambdaI2 inserted into the electrode finger 
IDT-ref lector spacing: 0. 4701ambdaR 
IDTduty:0. 720 
Reflector duty: 0.55 

electrode layer thickness: — 0. 081ambdall it is . 
[0135] 

the description of the fourth gestalt of operation be the point of 
prepare the dummy electrode 1901 b locate in the both ends of the IDT 
1901 a reverse a in order it change the phase of the output signal over 
the input signal of the vertical joint resonator mold surface acoustic 
wave filter 1920 about 180 degrees to the vertical joint resonator mold 
surface acoustic wave filter 1918 , and one of the two of an electrode 
finger connect with the unbalance signal terminal 1905 be thin out , and 
connect b to the part at a ground . 
[0136] 

Next, an operation and effectiveness of the fourth gestalt of this 
operation are explained. The amplitude unbalance between the balanced 
signal terminals to the frequency in the configuration of the fourth 
gestalt of operation is shown in drawing 34 . As a comparison, the 
amplitude unbalance between the balanced signal terminals to the 
frequency in the second conventional example of drawing 68 is also shown 
in drawing 34 . The configuration of the second conventional example of 
drawing 68 is the completely same configuration except having not given 
infanticide weighting to the fourth gestalt of operation. The frequency 
range of the passband in the filter for EGSM reception is 925MHz - 
960MHz. 
[0137] 

With the fourth gestalt of operation, -0. 7dB - +0. 2dB (deflection of 
0. 9dB) and about 0. 6dB amplitude unbalance have improved the amplitude 
unbalance between the balanced signal terminals in this range to being - 
0. 2dB - +1. 3dB (deflection of 1. 5dB) in the second conventional example. 
[0138] 

Below, why the effectiveness of the fourth gestalt of operation was 
acquired is explained. Excitation of a surface acoustic wave is 
performed by the electrode when the electrode finger with which 

polarities differ adjoins. It illustrates about the excitation condition 
of the surface acoustic wave in the circumference (part enclosed by 0 by 
drawing 68 ) in which IDT(s) in each surface acoustic wave filters 118 
and 127 given in drawing 68 adjoin drawing 35 . 
[0139] 



In drawing 35 , only three electrode fingers are shown from the edge of 
a part where IDT adjoins, respectively, and it is omitting about others. 
The vertical joint resonator mold surface acoustic wave filters 118 and 
127 of drawing 68 are set in the vertical joint resonator mold surface 
acoustic wave filters 2007 and 2008, IDT 113, 114, and 115 of drawing 68 
is set to drawing 35 in drawing 35 , and IDT 133, 134, and 135 of 
drawing 6868 supports IDT 2001, 2002, and 2003 at IDT 2004, 2005, and 
2006 of drawing 35 , respectively. The part which attaches 0 all over 
drawing shows that a surface acoustic wave is excited and a surface 
acoustic wave is not excited in the part which attaches x. 
[0140] 

the case of the second conventional example — the vertical joint 
resonator mold surface acoustic wave filter 2007 — setting — IDT 2001, 
2002, and 2003 — since each outermost electrode finger is a ground 
electrode, excitation of a surface acoustic wave is not performed 
between each adjoining electrode finger. 
[0141] 

On the other hand, since the phase of the output signal over an input 
signal with the vertical joint resonator mold surface acoustic wave 
filter 2007 is changed about 180 degrees in the vertical joint resonator 
mold surface acoustic wave filter 2008 by IDT2001 of the vertical joint 
resonator mold surface acoustic wave filter 2007, and IDT2004 which 
reversed the sense, the outermost electrode finger of IDT2004 is a 
signal electrode, and the outermost electrode finger of IDT 2005 and 
2006 is a ground electrode. 
[0142] 

Therefore, in the vertical joint resonator mold surface acoustic wave 
filter 2008, if unlike the case of the vertical joint resonator mold 
surface acoustic wave filter 2007 excitation of a surface acoustic wave 
is performed between each adjoining electrode finger and it compares on 
the whole, compared with the vertical joint resonator mold surface 
acoustic wave filter 2007, two parts where excitation of a surface 
acoustic wave is performed will increase with the vertical joint 
resonator mold surface acoustic wave filter 2008. 
[0143] 

Spacing of the resonance mode located in the center among three 
resonance modes which the intensity distributions of the active current 
of the surface acoustic wave in the electrode finger spacing section 
which is with the vertical joint resonator mold surface acoustic wave 
filter 2007 and the vertical joint resonator mold surface acoustic wave 
filter 2008, and adjoins in the second conventional example by this 



differ, consequently are shown in drawing 72 , and the resonance mode 
most located in a high region side differed, and the unbalance between 
balanced signal terminals was getting worse. 
[0144] 

Next, it illustrates about the excitation condition of the surface 
acoustic wave in the circumference (part enclosed by 0 all over drawing) 
in which IDT(s) in the vertical joint resonator mold surface acoustic 
wave filters 1918 and 1920 shown in drawing 33 adjoin drawing 36 . Also 
in drawing 36 , like drawing 35 , only three electrode fingers are shown 
from the edge of a part where IDT adjoins, respectively, and it is 
omitting about others. 
[0145] 

IDT 1901a, 1902, and 1903 of the vertical joint resonator mold surface 
acoustic wave filter 1920 in drawing 33 supports [ the vertical joint 
resonator mold surface acoustic wave filters 1918 and 1920 in drawing 33 
/ IDT 1902, 1901 and 1903 of the vertical joint resonator mold surface 
acoustic wave filter 1918 in drawing 33 ] the vertical joint resonator 
mold surface acoustic wave filters 2107 and 2108 of drawing 36 at IDT 
2104, 2105, and 2106 of drawing 36 again at IDT 2102, 2101, and 2103 of 
drawing 36 , respectively. 
[0146] 

In the vertical joint resonator mold surface acoustic wave filter 2108 
which changed the phase of the output signal over the vertical joint 
resonator mold surface acoustic wave filter 2107 and an input signal 
about 180 degrees, weighting of the outermost electrode finger of 
IDT2104 was thinned out and carried out by reversing the sense of IDT 
connected to the input side in the case of the fourth gestalt of 
operation, the dummy electrode 2109 (dummy electrode 1901b of drawing 
33 ) was formed in the part, and it has connected with a ground. 
[0147] 

For this reason, with the vertical joint resonator mold surface acoustic 
wave filter 2108, in the part 2110 which one two IDT(s) adjoin, to a 
surface acoustic wave being excited since a signal electrode finger and 
a ground electrode finger are located in a line by turns, since three 
ground electrode fingers are located in a line in the part 2111 which 
another two IDT(s) adjoin, two parts by which a surface acoustic wave is 
not excited occur. 
[0148] 

Consequently, in the vertical joint resonator mold surface acoustic wave 
filter 2107 and the vertical joint resonator mold surface acoustic wave 
filter 2108, since the total of the part where a surface acoustic wave 



is not excited between electrode fingers, i. e. , the total of the part 
where a surface acoustic wave is excited between electrode fingers, 
becomes equal, as compared with the second conventional example, the 
difference of spacing of resonance mode becomes small, and the amplitude 
unbalance between balanced signal terminals is improved. 
[0149] 

For example, the 1st vertical joint resonator mold surface acoustic wave 
filter 2202 which connected the vertical joint resonator mold surface 
acoustic wave filter 2201 as shown in drawing 37 to two-step 
concatenation, By reversing the sense of IDT2203 of vertical joint 
resonator mold surface acoustic wave filter 2201a connected to the 2nd 
step of output side to the 1st vertical joint resonator mold surface 
acoustic wave filter 2202 It has the 2nd vertical joint resonator mold 
surface acoustic wave filter 2204 which changed the phase of an output 
signal [ as opposed to an input signal in the 1st vertical joint 
resonator mold surface acoustic wave filter 2202 ] about 180 degrees. 
IDT of the center in the 1st step of each vertical joint resonator mold 
surface acoustic wave filter 2201 is connected to juxtaposition. The 
unbalance signal terminal 2205 IDT of the center of the 2nd step of each 
vertical joint resonator mold surface acoustic wave filters 2201 and 
2201a might be connected to the serial, and the balanced signal terminal 
2206 may have been constituted. 
[0150] 

By thinning out and carrying out weighting of the outermost electrode 
finger of IDT2203 also by the above-mentioned case, forming the dummy 
electrode 2207 in the part, and connecting with a ground The excitation 
condition of the surface acoustic wave in the circumference (part 
enclosed with 0 in drawing 37 ) in which two IDT(s) in the vertical 
joint resonator mold surface acoustic wave filter of an output side 
adjoin becomes like drawing 38 . In the 1st vertical joint resonator 
mold surface acoustic wave filter 2202 and the 2nd vertical joint 
resonator mold surface acoustic wave filter 2204 Since the total of the 
part where a surface acoustic wave is not excited between electrode 
fingers, i. e. , the total of the part where a surface acoustic wave is 
excited between electrode fingers, becomes equal mutually, the amplitude 
unbalance between balanced signal terminals is improved. 
[0151] 

Moreover, as shown in drawing 39 , the phase of the output signal over 
an input signal may be changed about 180 degrees by reversing not the 
center IDT of the 2nd step of vertical joint resonator mold surface 
acoustic wave filter but the sense of outside IDT. 



[0152] 

By thinning out and carrying out weighting of the outermost electrode 
finger of IDT of one of the two of IDT2301 which reversed the sense in 
the above-mentioned case, forming the dummy electrode finger 2302 in the 
part, and connecting with a ground The excitation condition of the 
surface acoustic wave in the circumference (part enclosed with 0 of 
drawing 3939 ) in which two IDT(s) in the vertical joint resonator mold 
surface acoustic wave filter of an output side adjoin As shown in 
drawing 40 , it sets in the 1st vertical joint resonator mold surface 
acoustic wave filter 2303 and the 2nd vertical joint resonator mold 
surface acoustic wave filter 2304. Since the total of the part where a 
surface acoustic wave is not excited between electrode fingers, i. e. , 
the total of the part where a surface acoustic wave is excited between 
electrode fingers, becomes equal mutually, the amplitude unbalance 
between balanced signal terminals is improved. 
[0153] 

Moreover, as shown in drawing 41 , when a 5IDT type vertical joint 
resonator mold surface acoustic wave filter is used and constituted 
instead of the 3IDT type vertical joint resonator mold surface acoustic 
wave filter in drawing 33 , it also sets. By thinning out and carrying 
out weighting of the outermost electrode finger of one side of IDT of 
IDT2401 which reversed the sense, forming the dummy electrode finger 
2402 in the part, and connecting with a ground In the 1st vertical joint 
resonator mold surface acoustic wave filter 2403 and the 2nd vertical 
joint resonator mold surface acoustic wave filter 2404 Since the total 
of the part where a surface acoustic wave is not excited between 
electrode fingers, i. e. , the total of the part where a surface acoustic 
wave is excited between electrode fingers, becomes equal mutually, the 
amplitude unbalance between balanced signal terminals is improved. 
[0154] 

With the fourth gestalt of operation, a balanced signal terminal side 
the surface acoustic wave filter which is two from which the phase of 
the output signal over an input signal differs about 180 degrees as 
explained As mentioned above, series connection, An unbalance signal 
terminal side is carrying out parallel connection, giving balanced - 
unbalance conversion function, thinning out in the configuration which 
carried out cascade connection of every one surface acoustic wave filter 
to each of two more surface acoustic wave filters, and giving weighting. 
The surface acoustic wave equipment with which the unbalance between 
balanced signal terminals has been improved rather than conventional 
surface acoustic wave equipment is obtained. 



[0155] 

(The fifth gestalt of operation) 

The fifth gestalt of operation of this invention is explained based on 
drawing 42 thru/or drawing 46 . The fifth gestalt of this operation 
explains taking the case of the filter for DCS reception. 
[0156] 

It is the example which gave weighting to the configuration which the 
series connection and unbalance signal terminal side carried out 
parallel connection of the vertical joint resonator mold surface 
acoustic wave filter with which the phases of the output signal over an 
input signal which showed the fifth gestalt of operation to drawing 16 
differ about 180 degrees, and whose number is two as for the balanced 
signal terminal side, and gave balanced - unbalance conversion function. 
[0157] 

With the fifth gestalt of operation, the surface acoustic wave 
resonators 2502 and 2503 by which series connection was carried out to 
the vertical joint resonator mold surface acoustic wave filter 2501 and 
the vertical joint resonator mold surface acoustic wave filter 2501 are 
formed with aluminum electrode on the above-mentioned piezo-electric 
substrate 8. Two vertical joint resonator mold surface acoustic wave 
filters are the same designs except that [ all ] the phases of the 
output signal over an input signal differ about 180 degrees. Moreover, 
with the fifth gestalt of operation, like the third gestalt of operation, 
while two IDT(s) adjoin each other, several ** pitch electrode fingers 
are formed. 
[0158] 

If the detailed design of a vertical joint resonator mold surface 
acoustic wave filter sets to lambdall wavelength decided by the pitch of 
lambdaI2 and other electrode fingers in the wavelength decided by the 
pitch of a ** pitch electrode finger, 
Decussation width of face: 37. 121ambdall 

IDT number (order of 2504, 2505, and 2506): (4) 19-/31 (4)/ (4) 19 (4) 
book (number of the electrode finger with which the inside of a 
parenthesis narrowed the pitch) 

lambdall : 2. 156 micrometer IDT wavelength, lambdaI2 : 1. 926 micrometer 
Reflector wavelength lambdaR:2. 177micrometer 
Reflector number: 150 

IDT-IDT spacing: Part :0. 251ambdal 1+0. 251ambdaI2 inserted into wavelength 
lambdall and the electrode finger of lambdaI2, part : 0. 501ambdaI2 which 
were inserted into the electrode finger of wavelength lambdaI2 
IDT-ref lector spacing: 0. 501ambdaR 



IDTduty:0. 63 
Reflector duty: 0. 60 

Electrode-layer thickness: 0. 091ambdall 

The detailed design of the surface acoustic wave resonator 2502 is shown 
below. 

Decussation width of face: 14. 31ambdal 
IDT number: 241 

IDT wavelength and reflector wavelength: 2. 102 micrometers 

Reflector number: 30 

IDT-ref lector spacing: 0. 501ambdaR 

The detailed design of the surface acoustic wave resonator 2503 is shown 
below. 

Decussation width of face: 37. llambdal 
IDT number: 241 

IDT wavelength and reflector wavelength: 2.023 micrometers 
Reflector number: 30 

IDT-ref lector spacing: It is 0. 501ambdaR. 
[0159] 

the description of the fifth gestalt of operation be the point which one 
of the two of a signal electrode finger which made it reversed in order 
to change the phase of the output signal over the input signal of the 
surface acoustic wave filter 2508 about 180 degrees to the surface 
acoustic wave filter 2507 , and which be locate in the edge of IDT 2509 
be thinned out , have form the dummy electrode 2510 connected to the 
part at the ground , and have communal ize each three ground electrodes 
of IDT through the dummy electrode 2510 further . 
[0160] 

Next, an operation and effectiveness of the fifth gestalt of this 
operation are explained. First, the amplitude unbalance between the 
balanced signal terminals to the frequency in the configuration of the 
fifth gestalt of the operation to drawing 43 is shown. The amplitude 
unbalance between the balanced signal terminals to the frequency in the 
example of the third comparison shown in drawing 44 as a comparison is 
also shown according to drawing 43 . The configuration of the example of 
the third comparison of drawing 44 is the completely same configuration 
except having not given infanticide weighting to the fifth gestalt of 
operation. 
[0161] 

The frequency range of the passband in the filter for DCS reception is 
1805MHz - 1880MHz. With the fifth gestalt of operation, -0. 5dB - +1. 5dB 
(deflection of 2. OdB) and about 2. 2dB amplitude unbalance have improved 



the amplitude unbalance between the balanced signal terminals in this 
range to being -1. OdB - +3. 2dB (deflection of 4. 2dB) in the example of 
the third comparison. 
[0162] 

When why the effectiveness of the fifth gestalt of operation was 
acquired is explained, as the example of the third comparison shown in 
drawing 44 shows to drawing 45 As opposed to the number of the parts 
where the surface acoustic wave in the circumference (part enclosed with 
0 of drawing 44 ) in which IDT(s) adjoin is excited differing with the 
1st surface acoustic wave filter 2601 and the 2nd surface acoustic wave 
filter 2602 The number of the parts where the surface acoustic wave in 
the circumference (part enclosed with 0 of drawing 42 ) in which in the 
case of the fifth gestalt of operation IDT(s) adjoin as shown in drawing 
46 is excited becomes the same with the 1st vertical joint resonator 
mold surface acoustic wave filter 2511 and the 2nd surface acoustic wave 
filter 2512. For this reason, spacing of the resonance mode seen in the 
center of a band of the three resonance modes shown in drawing 72 and 
the resonance mode seen at a band quantity region side is because it was 
in agreement from the example of the third comparison between the 
signals outputted from two balanced signal terminals. 
[0163] 

It is thinning out in the configuration which the series-connection and 
unbalance signal terminal side' s carried out parallel connection of the 
vertical joint resonator mold surface acoustic wave filter with which 
the phases of the output signal over an input signal differ about 180 
degrees with the fifth gestalt of operation, and whose number' s is two 
as for a balanced signal terminal side, and gave balanced - unbalance 
conversion function, and giving weighting as mentioned above, and the 
surface acoustic wave equipment with which the unbalance between 
balanced signal terminals has be improve rather than conventional 
surface acoustic wave equipment is obtain. 
[0164] 

The ground of surface acoustic wave equipment is strengthened with 
communalizing each three grounds of IDT also including the dummy 
electrode 2510 prepared in the location furthermore thinned out, and the 
insertion loss in a passband and the magnitude of attenuation outside a 
passband are improved by it. Furthermore, it also becomes possible to 
omit the grounding terminal of IDT of a center section. 
[0165] 

(The sixth gestalt of operation) 

The sixth gestalt of operation concerning this invention is explained 



based on drawing 47 thru/or drawing 54 . The sixth gestalt of this 
operation explains taking the case of the filter for DCS reception. 
[0166] 

The sixth gestalt of operation is the example which the balanced signal 
terminals 2711 and 2712 were connected to the sinking comb-like 
electrode used as the two poles of one IDT2704 in one vertical joint 
resonator mold surface acoustic wave filter 2701 as well as the third 
gestalt of operation, respectively, and gave weighting to the 
configuration which does not have the electrical neutrality point 
grounded by the ground in each balanced signal terminals 2711 and 2712. 
[0167] 

With the sixth gestalt of operation, the surface acoustic wave 
resonators 2702 and 2703 by which series connection was carried out to 
the vertical joint resonator mold surface acoustic wave filter 2701 and 
the vertical joint resonator mold surface acoustic wave filter 2701 are 
formed with aluminum electrode on the piezo-electric substrate 8 
mentioned above. 
[0168] 

The configuration of the vertical joint resonator mold surface acoustic 
wave filter 2701 arranges IDT 2705 and 2706 to right and left of IDT2704, 
and reflectors 2707 and 2708 are formed so that these IDT(s) may be put. 
[0169] 

With the sixth gestalt of operation, like the third gestalt of operation, 
while two IDT(s) adjoin each other, several ** pitch electrode fingers 
are formed (part of 2709 and 2710 of drawing 47 ). Terminals 2711 and 
2712 are balanced signal terminals, and 2713 is an unbalance signal 
terminal. Drawing which expanded between IDT(s) 2704 and 2705 of drawing 
47 to drawing 48 is shown. 
[0170] 

Dummy electrode 2705a is prepared in the part where decussation width- 
of-face weighting of the outermost electrode finger 2704a of IDT2704 
connected to the balanced signal terminal 2711 was carried out, and 
weighting was further carried out, and it was deleted, and it connects 
with the ground. 
[0171] 

If the detailed design of the vertical joint resonator mold surface 
acoustic wave filter 2701 sets to lambdall wavelength decided by the 
pitch of lambdaI2 and other electrode fingers in the wavelength decided 
by the pitch of a pitch electrode finger, 

Decussation width of face: Partial (2805 of drawing 48 ) : 71. 21ambdall 
which does not carry out decussation width-of-face weighting 



Partial (2806 of drawing 48 ) : 35. 61ambdall which carried out decussation 
width-of-face weighting 

IDT number (order of 2705, 2704, and 2706): — (4)2121(4) / (4)35(4) 
(number of the electrode finger with which the inside of a parenthesis 
made the pitch small) 

lambdall :2. 18 micrometer IDT wavelength, lambdaI2 : 1. 96 micrometer 
Reflector wavelength lambdaR:2. 18micrometer 
Reflector number: 150 

IDT-IDT spacing: Part (2714 of drawing 47 ) :0. 251ambdaIl+0. 251ambdaI2 
inserted into wavelength lambdall and the electrode finger of lambdaI2 
Part (2715 of drawing 47 ) : 0. 501ambdaI2 inserted into the electrode 
finger of wavelength lambdaI2 
IDT-ref lector spacing: 0. 4601ambdaR 

IDTduty: Partial: 0.63 which have not narrowed the pitch, partial: 0.60 
which narrowed the pitch 
Reflector duty: 0. 57 

Electrode-layer thickness: 0. 091ambdall 

The detailed design of the surface acoustic wave resonator 2702 is shown 
below. 

Decussation width of face: 23. 61ambdal 
IDT number: 241 

IDT wavelength and reflector wavelength: 2. 12 micrometers 

Reflector number: 30 

IDT-ref lector spacing: 0. 501ambdaR 

The detailed design of the surface acoustic wave resonator 2703 is shown 
below. 

Decussation width of face: 58. 51ambdal 
IDT number: 241 

IDT wavelength and reflector wavelength: 2.04 micrometers 
Reflector number: 30 

IDT-ref lector spacing: It is 0. 501ambdaR. 
[0172] 

The description of the sixth gestalt of operation is a point which a 
ground electrode finger is adjoined, decussation weighting electrode 
finger 2704a which carried out decussation width-of-face weighting of 
the electrode finger located in the both ends of IDT2704 of the center 
connected to the balanced signal terminal, respectively is formed, and 
the dummy electrodes 2705a and 2706a are formed in the part by which 
decussation width-of-face weighting was carried out further, 
respectively, and is connected to the ground. 
[0173] 



Next, an operation and effectiveness of the sixth gestalt of this 
operation are explained. The amplitude unbalance between the balanced 
signal terminals to the frequency in the configuration of the sixth 
gestalt of operation is shown in drawing 49 . The amplitude unbalance 
between the balanced signal terminals to the frequency in the example of 
the fourth comparison shown in drawing 50 as a comparison is also shown 
according to drawing 49 . The configuration of the example of the fourth 
comparison of drawing 50 R> 0 is the completely same configuration 
except having used vertical joint resonator mold surface acoustic wave 
filter 2701a to which decussation width-of-face weighting of the 
electrode finger of the both ends of Center IDT is not carried out to 
the sixth gestalt of operation. The frequency range of the passband in 
the filter for DCS reception is 1805MHz - 1880MHz. 
[0174] 

With the sixth gestalt of operation, -2. OdB - +1. 9dB (deflection of 
3. 9dB) and about 0. 7dB amplitude unbalance have improved the amplitude 
unbalance between the balanced signal terminals in this range to being - 
1. 3dB - +3. 3dB (deflection of 4. 6dB) in the example of the fourth 
comparison. 
[0175] 

Although the amplitude unbalance between balanced signal terminals has 
furthermore separated greatly in + side in the example of the fourth 
comparison, the gap of the direction of + and the direction of - is 
almost equal with the sixth gestalt of operation. There is a merit that 
the noise level of an inphase signal becomes small rather than the one 
where a gap of the direction of + and the direction of - is almost more 
equal has separated greatly in one of + side and the - sides like the 
sixth gestalt of operation, and the direction of the sixth gestalt of 
operation is excellent also in this point. 
[0176] 

By preparing a dummy electrode in the part by which the reason the 
effectiveness of the sixth gestalt of operation was acquired carried out 
decussation width-of-face weighting of the electrode finger of the both 
ends of the center IDT2704 which adjoins a ground electrode finger, and 
decussation width-of-face weighting was carried out further, and 
connecting with a ground in order for the electrode finger of the both 
ends of IDT connected to the balanced signal terminal 2711 and IDT 
connected to the balanced terminal 2712 to adjoin a ground electrode 
finger, it is because the polar relation with the electrode finger which 
is alike, respectively and adjoins became the same. 
[0177] 



Next, the result of having investigated the optimum value of decussation 
width-of-face weighting is explained. The approach of investigation was 
the configuration of drawing 47 and drawing 48 , and the decussation 
width of face 2806 of the part to the decussation width of face 2805 of 
the part which does not carry out decussation width-of-face weighting 
which carries out weighting changed it comparatively (henceforth, ratio 
of decussation width-of-face weighting), and it investigated change of 
the amplitude unbalance between balanced signal terminals in the 
passband accompanying it. 
[0178] 

The ratio of decussation width-of-face weighting set the case of 1 and 
drawing 47 to one half for the case of drawing 50 which does not carry 
out weighting, and investigated the amplitude unbalance between balanced 
signal terminals about the case where the ratios of decussation width- 
of-face weighting are 1/4, 1/2, and 3/4. A value is shown as a result of 
the amplitude unbalance between the balanced signal terminals when 
changing the ratio of decussation width-of-face weighting to drawing 51 . 
In drawing 51 , the amplitude unbalance between balanced signal 
terminals is plotting a part for the gap by the side of +. 
[0179] 

When the ratio of decussation width-of-face weighting is considered as 
abbreviation 0. 5 (i. e. , when weighting is carried out in the location of 
the center of abbreviation of an electrode finger), the amplitude 
unbalance between the balanced signal terminals in a passband serves as 
min from drawing 51 . By this having carried out weighting of the 
electrode finger of the both ends of Center IDT in the location of the 
center of abbreviation, and having connected to the ground the electrode 
finger by which weighting was carried out it is the effectiveness to 
which the polar relation with the electrode finger which resembles it, 
respectively and adjoins it since a ground electrode finger adjoins the 
electrode finger of the both ends of IDT connected to the balanced 
signal terminal 2711 and IDT connected to the balanced signal terminal 
2712 in the abbreviation one half of the whole decussation width of face, 
respectively became the same. 
[0180] 

As mentioned above, one IDT [ in / as explained / at the sixth gestalt 
of operation / one vertical joint resonator mold surface acoustic wave 
filter ] (preferably central IDT), In the configuration which does not 
have the electrical neutrality point which the balanced signal terminal 
was connected to the sinking comb-like electrode of two poles, 
respectively, and was grounded by the ground Decussation width-of-face 



weighting of the electrode finger of the both ends of Center IDT is 
carried out in the location of the center of abbreviation, and the 
surface acoustic wave equipment which has improved the amplitude 
unbalance between balanced signal terminals rather than conventional 
surface acoustic wave equipment is obtained by connecting to a ground 
the dummy electrode prepared in the location deleted by weighting. 
[0181] 

Although the electrode finger of the both ends of IDT connected to the 
balanced signal terminal explained in the sixth gestalt of operation 
with the configuration which adjoins the ground electrode finger on both 
sides For example, it also sets in the configuration which adjoins a 
ground electrode finger at one side, and already adjoins the signal 
electrode finger at one side like drawing 52 . Decussation width-of-face 
weighting only of the signal electrode finger of the side which adjoins 
the ground electrode finger is carried out, and the surface acoustic 
wave equipment which has improved the amplitude unbalance between 
balanced signal terminals is obtained by connecting to a ground the 
dummy electrode prepared in the location deleted by weighting through 
IDT. 
[0182] 

Moreover, like drawing 53 , also in the configuration which takes out a 
balanced signal from the two poles of two or more IDT(s), decussation 
width-of-face weighting of the outermost electrode finger of each of two 
IDT(s) is carried out, and the amplitude unbalance between balanced 
signal terminals can be improved by connecting to a ground the electrode 
finger by which weighting was carried out through IDT and a reflector. 
[0183] 

Although the vertical joint resonator mold surface acoustic wave filter 
explained with a 3IDT type configuration in the sixth gestalt of 
operation Also for example, in the case of the vertical joint resonator 
mold surface acoustic wave filter which has four or more IDT(s) The 
amplitude unbalance between balanced signal terminals is improvable by 
carrying out decussation width-of-face weighting of the electrode finger 
of the both ends of IDT which takes out a balanced signal like drawing 
54 , and connecting to a ground the dummy electrode prepared in the 
location deleted by weighting through IDT. 
[0184] 

(The seventh gestalt of operation) 

The seventh gestalt of operation concerning this invention is explained 
based on drawing 55 thru/or drawing 61 . The seventh gestalt of this 
operation explains taking the case of the filter for PCS reception. 



[0185] 

The seventh gestalt of operation is the example which gave weighting to 
the configuration which does not have the electrical neutrality point 
which the balanced signal terminal was connected to the sinking comb- 
like electrode of the two poles of one IDT of one vertical joint 
resonator mold surface acoustic wave filter, respectively, and was 
grounded by the ground as well as the third gestalt of operation. 
[0186] 

With the seventh gestalt of operation, each surface acoustic wave 
resonators 2902 and 2903 by which series connection was carried out to 
the vertical joint resonator mold surface acoustic wave filter 2901 and 
the vertical joint resonator mold surface acoustic wave filter 2901 are 
formed with aluminum electrode on the above-mentioned piezo-electric 
substrate 8. The configuration of the seventh gestalt of operation is 
the same configuration as drawing 29 of the third gestalt of operation 
fundamentally. 
[0187] 

The description of the seventh gestalt of operation is the point that 
duty of the electrode fingers 2919 and 2920 is set to 0.40. Moreover, 
with the seventh gestalt of operation, the shielding line 2921 connected 
to the ground is inserted between the signal line 2912 and the balanced 
signal terminal 2910. Thus, the surface acoustic wave equipment with 
which a signal inter-electrode bridge capacity was reduced, and the 
unbalance between balanced signal terminals has been further improved by 
inserting the shielding line connected to the ground in the part where 
signal electrodes adjoin each other is obtained. 
[0188] 

Below, an operation and effectiveness of the seventh gestalt of this 
operation are explained. Phase unbalance is shown in the amplitude 
unbalance between the balanced signal terminals to the frequency in the 
configuration of the seventh gestalt of the operation to drawing 56 , 
and drawing 57 . The amplitude unbalance between the balanced signal 
terminals in the configuration of the example of the second comparison 
shown in drawing 32 as a comparison and phase unbalance are also shown 
according to drawing 56 and drawing 57 . The configuration of the 
example of the second comparison of drawing 32 is the completely same 
configuration except not changing duty of the electrode finger which 
adjoins IDT 2904 and 2906 of IDT2905 to the seventh gestalt of operation. 
The frequency range of the passband in the filter for PCS reception is 
1930MHz - 1990MHz. 
[0189] 



Although the deflection of the phase unbalance between the balanced 
signal terminals in this range has hardly changed in the seventh gestalt 
and the example of the second comparison of operation, with the seventh 
gestalt of operation, -0. 6dB - +2. OdB (deflection of 2. 6dB) and about 
0. 2dB amplitude unbalance have improved the amplitude unbalance between 
balanced signal terminals to being -0. 5dB - +2. 3dB (deflection of 2. 8dB) 
in the example of the second comparison. 
[0190] 

Furthermore, by the example of the second comparison, although + side is 
large to one of the - sides and the amplitude unbalance and phase 
unbalance between balanced signal terminals have separated, with the 
seventh gestalt of operation, the difference of a gap of the direction 
of + and the direction of - is small. There is a merit that the noise 
level of an inphase signal becomes small rather than the one where the 
difference of a gap of the direction of + and the direction of - is 
smaller has separated greatly in one of + side and the - sides like the 
seventh gestalt of operation, and the direction of the seventh gestalt 
of operation is excellent also in this point. 
[0191] 

The reason the effectiveness of the seventh gestalt of operation was 
acquired is making smaller than duty of other electrode fingers duty of 
the electrode finger which adjoins each IDT 2904 and 2906 of IDT2905, 
and is the effectiveness by having corrected the conversion efficiency 
between the total capacity of an electrode finger, and an electrical 
signal and a surface acoustic wave connected to each balanced signal 
terminals 2910 and 2911. 
[0192] 

Since especially the difference in the total capacity of this electrode 
finger etc. is large in the part where two IDT(s) adjoin each other, it 
is adjusting duty of the electrode finger of this part like the seventh 
gestalt of operation, and the biggest effectiveness is acquired. What is 
necessary is just to adjust duty of several electrode fingers near the 
part where two IDT(s) adjoin each other like drawing 58 , in order to 
acquire effectiveness furthermore. 
[0193] 

Next, the amplitude unbalance between the balanced signal terminals to 
the frequency at the time of making smaller than duty of other electrode 
fingers duty of the electrode finger (3001 and 3002 of drawing 59 ) 
which adjoins IDT2905b of IDT2904a and IDT2906a like drawing 59 as 
another configuration in the seventh gestalt of operation is shown in 
drawing 60 , and phase unbalance is shown in drawing 61 . At this time, 



duty of the electrode finger 3001 and the electrode finger 3002 is set 

to 0.40. 

[0194] 

As a comparison, the amplitude unbalance between the balanced signal 
terminals in the configuration of the example of the second comparison 
of drawing 32 and phase unbalance are also shown according to drawing 60 
and drawing 61 . The deflection of the phase unbalance of the balanced 
signal terminal question in this range Although it has hardly changed in 
the modification and the example of the second comparison of the seventh 
gestalt of operation, the amplitude unbalance between balanced signal 
terminals In the modification of the seventh gestalt of operation, - 
0. 5dB - +2. OdB (deflection of 2. 5dB) and about 0. 3dB amplitude unbalance 
have improved to being -0. 5dB - +2. 3dB (deflection of 2. 8dB) in the 
example of the second comparison. 
[0195] 

Thus, the effectiveness of this invention is acquired adjusting duty of 
the electrode finger of IDT connected to the unbalance signal terminal 
like drawing 59 . Even if it can come, of course, and is alike, in 
addition it adds adjustment of duty to IDT2905b, the effectiveness of 
this invention is acquired. 
[0196] 

As mentioned above, as explained, with the seventh gestalt of operation, 
a balanced signal terminal is connected to the sinking comb-like 
electrode used as the two poles of IDT of one in [ one vertical joint 
resonator mold surface acoustic wave filter ], respectively. In the 
configuration which does not have the electrical neutrality point 
grounded by the ground, the surface acoustic wave equipment which has 
improved the amplitude unbalance between balanced signal terminals 
rather than conventional surface acoustic wave equipment is obtained by 
carrying out duty weighting of a part of IDT and the part where 
especially two IDT(s) adjoin each other. 
[0197] 

(The eighth gestalt of operation) 

The eighth gestalt of operation concerning this invention is explained 
based on drawing 62 thru/or drawing 64 . With the eighth gestalt of 
operation, the configuration of the eighth gestalt of operation is 
changed with other electrode fingers, for example, is more small, and it 
not only sets to 0.40 duty of only the electrode finger which adjoins 
IDT2904 and IDT2906 of IDT2905 like the seventh gestalt of operation, 
but is setting to 0.40 all dut(ies) of the electrode finger of IDT2905 
connected to the balanced signal terminal 2910. All other configurations 



are the same as the configuration of the seventh gestalt of operation. 
[0198] 

Below, an operation and effectiveness of the eighth gestalt of this 
operation are explained. Phase unbalance is shown in the amplitude 
unbalance between the balanced signal terminals to the frequency in the 
configuration of the eighth gestalt of operation, and drawing 64 at 
drawing 63 . As a comparison, the amplitude unbalance between balanced 
signal terminals in the configuration of the example of the second 
comparison shown in drawing 32 and phase unbalance are also shown 
according to drawing 63 and drawing 64 . Although the phase unbalance 
between balanced signal terminals is getting worse in the frequency 
range of the passband of the filter for PCS reception more slightly than 
the example of the second comparison, about 0. 5dB of amplitude unbalance 
between balanced signal terminals has improved from the example of the 
second comparison. 
[0199] 

Furthermore, by the example of the second comparison, although + side is 
large to one of the - sides and the amplitude unbalance and phase 
unbalance between balanced signal terminals have separated, with the 
eighth gestalt of operation, the difference of a gap of the direction of 
+ and the direction of - is small. There is a merit that the noise level 
of an inphase signal becomes small rather than the one where the 
difference of a gap of the direction of + and the direction of - is 
smaller has separated greatly in one of + side and the - sides like the 
eighth gestalt of operation, and the direction of the eighth gestalt of 
operation is excellent also in this point. 
[0200] 

As mentioned above, as explained, with the eighth gestalt of operation, 
a balanced signal terminal is connected to the sinking comb-like 
electrode of the two poles of one IDT of one vertical joint resonator 
mold surface acoustic wave filter, respectively, and it sets in the 
configuration which does not have the electrical neutrality point 
grounded by the ground. By carrying out duty weighting of all the 
electrode fingers [ connecting with one side of a balanced signal 
terminal ], the surface acoustic wave equipment which has improved the 
amplitude unbalance between balanced signal terminals rather than 
conventional surface acoustic wave equipment is obtained. 
[0201] 

Although the amplitude unbalance between balanced signal terminals is 
further improvable if all dut(ies) of the electrode finger of IDT2905c 
connected to the balanced signal terminal 2910 are adjusted like drawing 



62 , phase unbalance will get worse conversely. However, like drawing 55 
or drawing 58 , all electrode fingers are adjusting only a required 
number, without adjusting or changing the amount of adjustments of duty 
for every electrode finger, and it is possible to improve amplitude 
unbalance, without worsening the phase unbalance between balanced signal 
terminals. 
[0202] 

(The ninth gestalt of operation) 

The ninth gestalt of operation concerning this invention is explained 
based on drawing 65 . Although the ninth gestalt of operation is the 
same configuration as the seventh gestalt of operation fundamentally 
IDT2904 and IDT2905d make small duty of the electrode finger 3003 of 
IDT2905d in the part which adjoins each other mutually. In the part 
where IDT2905d and IDT2906b furthermore adjoin each other, the signal 
electrode finger besides ** of IDT2906b is thinned out, the dummy 
electrode 3004 connected to the ground was installed in the location 
lengthened in the meantime, and infanticide weighting is carried out. 
[0203] 

Next, an operation and effectiveness of the ninth gestalt of this 
operation are explained. Thus, two kinds of weighting approaches are 
intermingled in one vertical joint resonator mold surface acoustic wave 
filter, or the adjustment degree of freedom of the unbalance between 
balanced signal terminals improves by making some kinds of weighting 
approaches intermingled further, and the surface acoustic wave equipment 
with the unbalance between desired balanced signal terminals which has a 
balanced signal terminal is obtained. 
[0204] 

With each gestalt of the above operation, as for this invention, the 
same effectiveness is acquired not only with this substrate but with 
substrates, such as the 64-72-degreeYcutX propagation LiNb03 and the 41- 
degreeYcutX propagation LiNb03, as the principle from which 
effectiveness is acquired also shows as a piezo-electric substrate, 
although 40 **5~degreeYcutX propagation LiTa03 substrate was used. 
[0205] 

Moreover, it is desirable to carry out weighting in the direction in 
which excitation of a surface acoustic wave becomes strong to the 
electrode finger of a surface acoustic wave filter in the surface 
acoustic wave equipment which has balanced - unbalance conversion 
function using two surface acoustic wave filters equipped with three or 
more IDT(s). While this controls that pass band width becomes narrow, 
the amplitude unbalance in a passband is improvable. 



[0206] 

As an example of weighting of the direction where excitation of such a 
surface acoustic wave becomes strong, weighting is not carried out to 
one surface acoustic wave equipment (1st surface acoustic wave 
equipment), but giving infanticide weighting, decussation weighting 
(formation of a dummy electrode also being included), or serial 
weighting (the most desirable) is mentioned to the both sides of the 
outermost electrode finger (desirably signal electrode finger) of IDT of 
the center of the surface acoustic wave equipment (2nd surface acoustic 
wave equipment) of another side. 
[0207] 

Furthermore, although each gestalt of the above-mentioned operation 
explained respectively various weighting, they are equipped with the 
operation and effectiveness which carried out mutually-independent, and 
even if it uses combining them how, they can acquire the effectiveness 
of the invention in this application two or more. 
[0208] 

It is as follows when a carrying-in each gestalt of the above-mentioned 
operation concerning this invention-surface acoustic wave equipment of 
publication communication device is explained based on drawing 66 . As 
shown in drawing 66 , the transmitter 3100 carrying surface acoustic 
wave equipment given in the ninth any [ the first of operation thru/or ] 
they are As a receiver side (Rx side) which receives An antenna 3101, 
the antenna common section / RFTop filter 3102, amplifier 3103, Rx 
interstage filter 3104, a mixer 3105, the IstIF filter 3106, a mixer 
3107, the 2ndIF filter 3108, the lst+2nd local synthesizer 3111, It has 
TCX0 (Temperature Compensated crystal Oscillator (temperature- 
compensated crystal oscillator) ) 3112, a divider 3113, and the local 
filter 3114, and is constituted. As double lines showed, in order to 
secure the unbalance between balanced signal terminals from Rx 
interstage filter 3104 in drawing 66 to a mixer 3105, transmitting by 
each balanced signal is desirable. 
[0209] 

Moreover, as a transceiver side (Tx side) which transmits, it has the 
TxIF filter 3121, a mixer 3122, Tx interstage filter 3123, amplifier 
3124, a coupler 3125, an isolator 3126, and APC (Automatic Power Control 
(APC))3127, and the above-mentioned communication device 3100 is 
constituted while sharing the above-mentioned antenna 3101, and the 
above-mentioned above-mentioned antenna common section / RFTop filter 
3102. 
[0210] 



And surface acoustic wave equipment given in any of the first of 
operation thru/or the ninth gestalt mentioned above they are can use for 
the above-mentioned Rx interstage filter 3104 suitably. 
[0211] 

Therefore, the above-mentioned communication device 3100 is the thing 
excellent in the transmission characteristic (communication link engine 
performance), attaining a miniaturization more than a miniaturization, 
especially a GHz band, since it excels in the transmission 
characteristic while the used surface acoustic wave equipment attains a 
miniaturization. 
[0212] 

[Effect of the Invention] 

IDT for an input to which the surface acoustic wave equipment of this 
invention has two or more electrode fingers on a piezo-electric 
substrate as mentioned above, IDT for an output which has two or more 
electrode fingers is prepared along the propagation direction of a 
surface acoustic wave so that a vertical joint resonator mold may be 
formed. Either said IDT for an input or IDT for an output It is an 
object for a balance and is the configuration of having the weighting 
electrode finger by which weighting was carried out to a different 
inside electrode finger from the outermost electrode finger of one [ at 
least ] electrode finger of each of the balancing side. 
[0213] 

So, with the above-mentioned configuration, the effectiveness that the 
unbalance of the balancing side is improvable is done by having the 
weighting electrode finger by which weighting was carried out to a 
different inside electrode finger from the outermost electrode finger of 
one [ at least ] electrode finger of each of the balancing side. 
[0214] 

Other surface acoustic wave equipments of this invention the surface 
acoustic wave filter which has at least two IDT(s) formed along the 
propagation direction of a surface acoustic wave on the piezo-electric 
substrate as mentioned above At least one It is surface acoustic wave 
equipment equipped with the input signal terminal and output signal 
terminal for the above-mentioned surface acoustic wave filter. Either 
[ at least ] an input signal terminal or an output signal terminal is 
the configuration by which decussation width-of-face weighting is 
carried out that connect with the balanced signal terminal and electrode 
fingers other than an outermost electrode finger in Above IDT change the 
decussation width of face of an electrode finger with other electrode 
fingers. 



[0215] 

So, the effectiveness that the above-mentioned configuration can improve 
the balancing (balance nature) for example, between each balanced 
terminal by [ in which electrode fingers other than an outermost 
electrode finger in Above IDT change the decussation width of face of an 
electrode finger with other electrode fingers ] carrying out decussation 
width-of-face weighting is done. 
[0216] 

In at least one side of IDT which the surface acoustic wave equipment of 
further others of this invention adjoins mutually as mentioned above In 
at least one side of IDT which duty weighting which changes duty of the 
outermost electrode finger of the part where Above IDT adjoins each 
other mutually with other electrode fingers is given, and is different 
and which adjoins each other mutually While Above IDT thins out and 
weighting is carried out to the outermost electrode finger of the part 
which adjoins each other mutually, it is the configuration that the 
dummy electrode connected to the bus bar to which the electrode finger 
by which infanticide weighting was carried out [ above-mentioned ] was 
connected, and the opposite bus bar which counters is prepared in the 
part by which infanticide weighting was carried out [ above-mentioned ]. 
[0217] 

So, the above-mentioned configuration does the effectiveness that the 
balancing (balance nature) between each balanced terminal is improvable, 
by having given duty weighting and infanticide weighting and having 
prepared the dummy electrode. 
[0218] 

The communication device of this invention is characterized by using the 
above-mentioned surface acoustic wave equipment as mentioned above. 
[0219] 

So, the above-mentioned configuration does the effectiveness of 
excelling in a transmission characteristic (communication link engine 
performance), attaining a miniaturization more than a miniaturization, 
especially a GHz band. 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram of the surface 
acoustic wave equipment concerning the first gestalt of operation of 
this invention. 

[Drawing 2] It is the explanatory view showing the important section 
configuration of the surface acoustic wave equipment of the example of 
the first comparison. 

[Drawing 3] It is the important section block diagram of the surface 



acoustic wave equipment concerning the example of a complete-change form 

of the first gestalt of the above-mentioned implementation. 

[Drawing 4] It is an important section block diagram for explaining the 

weighting field in the surface acoustic wave equipment of the first 

gestalt of the above-mentioned implementation. 

[Drawing 5] It is the graph which shows the amplitude balancing 

(amplitude balance) of the above-mentioned surface acoustic wave 

equipment. 

[Drawing 6] It is the graph which shows the phase balancing (phase 
balance) of the above-mentioned surface acoustic wave equipment. 
[Drawing 7] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment of the above- 
mentioned example of the first comparison. 

[Drawing 8] It is the graph which shows the phase balancing (phase 
balance) of the surface acoustic wave equipment of the above-mentioned 
example of the first comparison. 

[Drawing 9] It is the important section block diagram of the surface 
acoustic wave equipment concerning other modifications in the first 
gestalt of the above-mentioned implementation. 

[Drawing 10] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 11] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 12] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 13] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 14] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 15] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 16] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 17] It is the important section block diagram of the surface 



acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 18] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 19] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 20] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 21] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 22] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 23] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 24] It is the important section block diagram of the surface 

acoustic wave equipment concerning the second gestalt of operation of 

this invention. 

[Drawing 25] It is the graph which shows the amplitude balancing 
(amplitude balance) of the above-mentioned surface acoustic wave 
equipment. 

[Drawing 26] It is the graph which shows the phase balance of the above- 
mentioned surface acoustic wave equipment. 

[Drawing 27] It is the graph which shows the transmission characteristic 
of the surface acoustic wave equipment concerning the first gestalt of 
the above-mentioned implementation. 

[Drawing 28] It is the graph which shows the transmission characteristic 
of the surface acoustic wave equipment concerning the second gestalt of 
the above-mentioned implementation. 

[Drawing 29] It is the important section block diagram of the surface 
acoustic wave equipment concerning the third gestalt of operation of 
this invention. 

[Drawing 30] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the third gestalt and the example of the second comparison of the above- 
mentioned implementation. 



[Drawing 31] It is the graph which shows the phase balance of the 
surface acoustic wave equipment concerning the third gestalt and the 
example of the second comparison of the above-mentioned implementation. 
[Drawing 32] It is the important section block diagram of the surface 
acoustic wave equipment concerning the above-mentioned example of the 
second comparison. 

[Drawing 33] It is the important section block diagram of the surface 
acoustic wave equipment concerning the fourth gestalt of operation of 
this invention. 

[Drawing 34] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the fourth gestalt and the second conventional example of the above- 
mentioned implementation. 

[Drawing 35] It is an important section block diagram to show balance 
degradation in the above-mentioned second conventional example. 
[Drawing 36] It is an important section block diagram to show the 
balance improvement in the fourth gestalt of the above-mentioned 
implementation. 

[Drawing 37] It is the important section block diagram of the surface 

acoustic wave equipment of the example of a complete-change form in the 

fourth gestalt of the above-mentioned implementation. 

[Drawing 38] It is an important section block diagram to show the 

balance improvement in the example of a complete-change form of the 

fourth gestalt of the above-mentioned implementation. 

[Drawing 39] It is the important section block diagram of the surface 

acoustic wave equipment which is other modifications in the fourth 

gestalt of the above-mentioned implementation. 

[Drawing 40] It is an important section block diagram to show the 
balance improvement in other modifications in the fourth gestalt of the 
above-mentioned implementation. 

[Drawing 41] It is the important section block diagram of the surface 
acoustic wave equipment which is the modification of others [ pan / in 
the fourth gestalt of the above-mentioned implementation ]. 
[Drawing 42] It is the important section block diagram of the surface 
acoustic wave equipment concerning the fifth gestalt of operation of 
this invention. 

[Drawing 43] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the fifth gestalt and the example of the third comparison of the above- 
mentioned implementation. 

[Drawing 44] It is the important section block diagram of the surface 



acoustic wave equipment concerning the above-mentioned example of the 
third comparison. 

[Drawing 45] It is an important section block diagram to show balance 
degradation in the above-mentioned example of the third comparison. 
[Drawing 46] It is an important section block diagram to show the 
balance improvement in the fifth gestalt of the above-mentioned 
implementation. 

[Drawing 47] It is the important section block diagram of the surface 
acoustic wave equipment concerning the sixth gestalt of operation of 
this invention. 

[Drawing 48] It is the important section expansion block diagram of the 
surface acoustic wave equipment concerning the sixth gestalt of the 
above-mentioned implementation. 

[Drawing 49] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the sixth gestalt and the example of the fourth comparison of the above- 
mentioned implementation. 

[Drawing 50] It is the important section block diagram of the surface 
acoustic wave equipment concerning the above-mentioned example of the 
fourth comparison. 

[Drawing 51] It is the graph which shows the change of the amplitude 
balancing (amplitude balance) accompanying change of decussation width 
of face in the surface acoustic wave equipment concerning the sixth 
gestalt of the above-mentioned implementation. 

[Drawing 52] It is the important section block diagram of the surface 
acoustic wave equipment concerning the example of a complete-change form 
of the sixth gestalt of the above-mentioned implementation. 
[Drawing 53] It is the important section block diagram of the surface 
acoustic wave equipment concerning other modifications in the sixth 
gestalt of the above-mentioned implementation. 

[Drawing 54] It is the important section block diagram of the surface 
acoustic wave equipment applied to the pan in the sixth gestalt of the 
above-mentioned implementation at other modifications. 
[Drawing 55] It is the important section block diagram of the surface 
acoustic wave equipment concerning the seventh gestalt of operation of 
this invention. 

[Drawing 56] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the seventh gestalt and the example of the second comparison of the 
above-mentioned implementation. 

[Drawing 57] It is the graph which shows the phase balance of the 



surface acoustic wave equipment concerning the seventh gestalt and the 
example of the second comparison of the above-mentioned implementation. 
[Drawing 58] It is the important section block diagram of the surface 
acoustic wave equipment concerning the example of a complete-change form 
of the seventh gestalt of the above-mentioned implementation. 
[Drawing 59] It is the important section block diagram of the surface 
acoustic wave equipment concerning other modifications in the seventh 
gestalt of the above-mentioned implementation. 

[Drawing 60] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
other modifications in the seventh gestalt of the above-mentioned 
implementation, and the example of the second comparison. 
[Drawing 61] It is the graph which shows the phase balance of the 
surface acoustic wave equipment concerning other modifications in the 
seventh gestalt of the above-mentioned implementation, and the example 
of the second comparison. 

[Drawing 62] It is the important section block diagram of the surface 
acoustic wave equipment concerning the eighth gestalt of operation of 
this invention. 

[Drawing 63] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the eighth gestalt and the example of the second comparison of the 
above-mentioned implementation. 

[Drawing 64] It is the graph which shows the phase balance of the 
surface acoustic wave equipment concerning the eighth gestalt and the 
example of the second comparison of the above-mentioned implementation. 
[Drawing 65] It is the important section block diagram of the surface 
acoustic wave equipment concerning the ninth gestalt of operation of 
this invention. 

[Drawing 66] It is the important section block diagram of the 
communication device of this invention. 

[Drawing 67] It is the important section block diagram of the surface 

acoustic wave equipment of the first conventional example. 

[Drawing 68] It is the important section block diagram of the surface 

acoustic wave equipment of the second conventional example. 

[Drawing 69] It is a graph to show the difference in the insertion loss 

between the balanced signal terminals in the former. 

[Drawing 70] It is the important section block diagram of one surface 

acoustic wave equipment to show the difference in the insertion loss 

between the balanced signal terminals in the above-mentioned former. 

[Drawing 71] It is the important section block diagram of the surface 



acoustic wave equipment of another side to show the difference in the 
insertion loss between the balanced signal terminals in the above- 
mentioned former. 

[Drawing 72] Explaining the resonance mode in surface acoustic wave 
equipment, (a) is a graph which shows the frequency relation of 
resonance mode, and (b) is the graph of the current distribution 
corresponding to the outline block diagram and it which show active 
current distribution of resonance mode. 

[Drawing 73] It is the important section block diagram of the surface 
acoustic wave equipment of the third conventional example. 
[Description of Notations] 

1 IDT (Comb Mold Polar Zone) 

2 IDT (Comb Mold Polar Zone) 

3 IDT (Comb Mold Polar Zone) 

22 Signal Electrode Finger (Inside Electrode Finger) 
21a Dummy electrode 

22a Decussation weighting electrode finger (weighting electrode finger) 
31a Dummy electrode 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram of the surface 
acoustic wave equipment concerning the first gestalt of operation of 
this invention. 

[Drawing 2] It is the explanatory view showing the important section 
configuration of the surface acoustic wave equipment of the example of 
the first comparison. 

[Drawing 3] It is the important section block diagram of the surface 



acoustic wave equipment concerning the example of a complete-change form 

of the first gestalt of the above-mentioned implementation. 

[Drawing 4] It is an important section block diagram for explaining the 

weighting field in the surface acoustic wave equipment of the first 

gestalt of the above-mentioned implementation. 

[Drawing 5] It is the graph which shows the amplitude balancing 

(amplitude balance) of the above-mentioned surface acoustic wave 

equipment. 

[Drawing 6] It is the graph which shows the phase balancing (phase 
balance) of the above-mentioned surface acoustic wave equipment. 
[Drawing 7] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment of the above- 
mentioned example of the first comparison. 

[Drawing 8] It is the graph which shows the phase balancing (phase 
balance) of the surface acoustic wave equipment of the above-mentioned 
example of the first comparison. 

[Drawing 9] It is the important section block diagram of the surface 
acoustic wave equipment concerning other modifications in the first 
gestalt of the above-mentioned implementation. 

[Drawing 10] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 11] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 12] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 13] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 14] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 15] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 16] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 17] It is the important section block diagram of the surface 



acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 18] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 19] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 20] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 21] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 22] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 23] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 24] It is the important section block diagram of the surface 

acoustic wave equipment concerning the second gestalt of operation of 

this invention. 

[Drawing 25] It is the graph which shows the amplitude balancing 
(amplitude balance) of the above-mentioned surface acoustic wave 
equipment. 

[Drawing 26] It is the graph which shows the phase balance of the above- 
mentioned surface acoustic wave equipment. 

[Drawing 27] It is the graph which shows the transmission characteristic 
of the surface acoustic wave equipment concerning the first gestalt of 
the above-mentioned implementation. 

[Drawing 28] It is the graph which shows the transmission characteristic 
of the surface acoustic wave equipment concerning the second gestalt of 
the above-mentioned implementation. 

[Drawing 29] It is the important section block diagram of the surface 
acoustic wave equipment concerning the third gestalt of operation of 
this invention. 

[Drawing 30] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the third gestalt and the example of the second comparison of the above- 
mentioned implementation. 



[Drawing 31] It is the graph which shows the phase balance of the 
surface acoustic wave equipment concerning the third gestalt and the 
example of the second comparison of the above-mentioned implementation. 
[Drawing 32] It is the important section block diagram of the surface 
acoustic wave equipment concerning the above-mentioned example of the 
second comparison. 

[Drawing 33] It is the important section block diagram of the surface 
acoustic wave equipment concerning the fourth gestalt of operation of 
this invention. 

[Drawing 34] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the fourth gestalt and the second conventional example of the above- 
mentioned implementation. 

[Drawing 35] It is an important section block diagram to show balance 
degradation in the above-mentioned second conventional example. 
[Drawing 36] It is an important section block diagram to show the 
balance improvement in the fourth gestalt of the above-mentioned 
implementation. 

[Drawing 37] It is the important section block diagram of the surface 

acoustic wave equipment of the example of a complete-change form in the 

fourth gestalt of the above-mentioned implementation. 

[Drawing 38] It is an important section block diagram to show the 

balance improvement in the example of a complete-change form of the 

fourth gestalt of the above-mentioned implementation. 

[Drawing 39] It is the important section block diagram of the surface 

acoustic wave equipment which is other modifications in the fourth 

gestalt of the above-mentioned implementation. 

[Drawing 40] It is an important section block diagram to show the 
balance improvement in other modifications in the fourth gestalt of the 
above-mentioned implementation. 

[Drawing 41] It is the important section block diagram of the surface 
acoustic wave equipment which is the modification of others [ pan / in 
the fourth gestalt of the above-mentioned implementation ]. 
[Drawing 42] It is the important section block diagram of the surface 
acoustic wave equipment concerning the fifth gestalt of operation of 
this invention. 

[Drawing 43] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the fifth gestalt and the example of the third comparison of the above- 
mentioned implementation. 

[Drawing 44] It is the important section block diagram of the surface 



acoustic wave equipment concerning the above-mentioned example of the 
third comparison. 

[Drawing 45] It is an important section block diagram to show balance 
degradation in the above-mentioned example of the third comparison. 
[Drawing 46] It is an important section block diagram to show the 
balance improvement in the fifth gestalt of the above-mentioned 
implementation. 

[Drawing 47] It is the important section block diagram of the surface 
acoustic wave equipment concerning the sixth gestalt of operation of 
this invention. 

[Drawing 48] It is the important section expansion block diagram of the 
surface acoustic wave equipment concerning the sixth gestalt of the 
above-mentioned implementation. 

[Drawing 49] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the sixth gestalt and the example of the fourth comparison of the above- 
mentioned implementation. 

[Drawing 50] It is the important section block diagram of the surface 
acoustic wave equipment concerning the above-mentioned example of the 
fourth comparison. 

[Drawing 51] It is the graph which shows the change of the amplitude 
balancing (amplitude balance) accompanying change of decussation width 
of face in the surface acoustic wave equipment concerning the sixth 
gestalt of the above-mentioned implementation. 

[Drawing 52] It is the important section block diagram of the surface 
acoustic wave equipment concerning the example of a complete-change form 
of the sixth gestalt of the above-mentioned implementation. 
[Drawing 53] It is the important section block diagram of the surface 
acoustic wave equipment concerning other modifications in the sixth 
gestalt of the above-mentioned implementation. 

[Drawing 54] It is the important section block diagram of the surface 
acoustic wave equipment applied to the pan in the sixth gestalt of the 
above-mentioned implementation at other modifications. 
[Drawing 55] It is the important section block diagram of the surface 
acoustic wave equipment concerning the seventh gestalt of operation of 
this invention. 

[Drawing 56] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the seventh gestalt and the example of the second comparison of the 
above-mentioned implementation. 

[Drawing 57] It is the graph which shows the phase balance of the 



surface acoustic wave equipment concerning the seventh gestalt and the 
example of the second comparison of the above-mentioned implementation. 
[Drawing 58] It is the important section block diagram of the surface 
acoustic wave equipment concerning the example of a complete-change form 
of the seventh gestalt of the above-mentioned implementation. 
[Drawing 59] It is the important section block diagram of the surface 
acoustic wave equipment concerning other modifications in the seventh 
gestalt of the above-mentioned implementation. 

[Drawing 60] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
other modifications in the seventh gestalt of the above-mentioned 
implementation, and the example of the second comparison. 
[Drawing 61] It is the graph which shows the phase balance of the 
surface acoustic wave equipment concerning other modifications in the 
seventh gestalt of the above-mentioned implementation, and the example 
of the second comparison. 

[Drawing 62] It is the important section block diagram of the surface 
acoustic wave equipment concerning the eighth gestalt of operation of 
this invention. 

[Drawing 63] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the eighth gestalt and the example of the second comparison of the 
above-mentioned implementation. 

[Drawing 64] It is the graph which shows the phase balance of the 
surface acoustic wave equipment concerning the eighth gestalt and the 
example of the second comparison of the above-mentioned implementation. 
[Drawing 65] It is the important section block diagram of the surface 
acoustic wave equipment concerning the ninth gestalt of operation of 
this invention. 

[Drawing 66] It is the important section block diagram of the 
communication device of this invention. 

[Drawing 67] It is the important section block diagram of the surface 

acoustic wave equipment of the first conventional example. 

[Drawing 68] It is the important section block diagram of the surface 

acoustic wave equipment of the second conventional example. 

[Drawing 69] It is a graph to show the difference in the insertion loss 

between the balanced signal terminals in the former. 

[Drawing 70] It is the important section block diagram of one surface 

acoustic wave equipment to show the difference in the insertion loss 

between the balanced signal terminals in the above-mentioned former. 

[Drawing 71] It is the important section block diagram of the surface 



acoustic wave equipment of another side to show the difference in the 
insertion loss between the balanced signal terminals in the above- 
mentioned former. 

[Drawing 72] Explaining the resonance mode in surface acoustic wave 
equipment, (a) is a graph which shows the frequency relation of 
resonance mode, and (b) is the graph of the current distribution 
corresponding to the outline block diagram and it which show active 
current distribution of resonance mode. 

[Drawing 73] It is the important section block diagram of the surface 
acoustic wave equipment of the third conventional example. 
[Description of Notations] 

1 IDT (Comb Mold Polar Zone) 

2 IDT (Comb Mold Polar Zone) 

3 IDT (Comb Mold Polar Zone) 

22 Signal Electrode Finger (Inside Electrode Finger) 
21a Dummy electrode 

22a Decussation weighting electrode finger (weighting electrode finger) 
31a Dummy electrode 
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[ *t it if jk <o m m 3 

[ Bt >K JS 1 3 

s « * * ± ic. fts^iastSTUAK unsaid a»<?)*tttt-&*r?Hi* 
it •» *i . 

< ve-*<5*«tt«Q)***tt«^mis?i»ni!)*tt*c. s*ttit?ftfcs*ttit*tt 

* t * L T I) I C V t *f ft * t 1 3£ 'tt £ DO tt ft ffi . 
[ tt >K JS 2 ] 

« iB S * It it m ffi tt I* , - -5 <9 < U£«ftttC*HtZ***ft:KQ>:K#i;£*ft:tt® 1 / 10 

2 w. to * -? 0 m m m c s it s ft t u z c * t w ft * r z tt >k js 1 c ie t* © » ft * m tt ft s 

o 

[ tt jfc JS 3 3 

lya«tt»*£l)C**l!l*-Zffl:«Q>**«tt«tafc' 2 * W. ± , i«U*.7-7lttS«f 
ff*^7-ft7l)ZC>;t!ftft>:tZffi>KJSl * tt 2 IU 15 *! <9 'tt * DO tt ft S . 
[ tt * Jl 4 ] 

mi is m h- H it « & a > H?iieA^ffl< us^ffia3^i>ai*ffl< os«*ebp0'>s< ^ t - 

ffiffl02T9< U 1! * ffi 8P » C * r I J: ? IC i£ £ 7" ft 7 I ) I C * t *t « v r Z tt 5K JS 1 20 

75 ^ 3 <?> fir ft # 1 jsciE«©§ett*natitii. 

[ tt >K JS 5 ] 

»SE«frWit*ttttl*, ¥iiffl<Z)2^c7)< 0 g W tt C . ^ ft Y ft . UJRlSUCia 

Jl 1 75 5 3 © fii ft ft 1 IS £ 15 it! <0 $ 'It * n 51 ft ffi . 
[ tt * JS 6 3 

T«fflii)2o(5{ ISISI?, mrlE»*^ar5QX3=r^"> (2 13? fa] - >: £ Z J; 7 ie 15 5£ ? 
ft T U ZC*t!ffft*-rZtt5KJS4^tt5 Cl5*!S>5¥'tt£!IIttftffi. 

[ a js 7 3 

Su IE C Jf tt « tt tt . ffi0«ffi«J^ffi<t&5£?ft7l)ZCVt»«*rZ»JKJai75 30 
5 6 <9 fir ft # 1 JS C IE « <Z> 31 'tt * DO & ft S . 
[ tt 5K JS 8 3 

so is m & tt it m tt « c i°i # o 7 > s»nfei-A7 >7fli«tttttf±5BS*ttit«tt* 

Q*riC^ftttT®^IJ;?ICff^rftTl)lC>;t^ft^tIttScJll75S7<?)firft^ 
1 Jl c 15 «K Q Si £ H tt ft £ . 
[ tt JK JS 9 3 

lffl!ES?ffcrit«li«**«Zti:MlClql#r>T. K«rft*:»-A ! 7>Zffl*tt«»f±lEa 
^ttit^ffi^^BriC^ftttTP^rft^ 

±sE!B-A ! 7>Xffi«ffi«^. M*ttit»ffi«*C^IIITZJ;?CWftfflaf^YBJ£?ft 
I y $ - « tt * S it »* ft 7 I ) Z C V t *t ft Y r I tt JK JS 1 75 5 8 a> fir ft # 1 JS C 15 « © » 40 
'It * DO tt ft ffi . 
[ tt 5K JS 1 0 3 

«I-T«I«»i«t#U7ll?C^t»«^ t2»«*1 751 ? 9fltL» 1 JS IC 
15 <Z> 3 'tt * DO tt ft S . 
[ tt >K JS 1 13 

J^Stt±C3tt*IItt0eH&£filCJfi^7BJK?ftfc'>S< 2tC)< US^ffiSPt 

St?Se*lU7 -r l^t'>5< U 1 -^Y. ±l5S¥'tt*D0tt7 a )l 9 <D )l V) Q At) m 
^tm* JkJJ Mt>m *§-tm* Y t mXl t) 1 Si'ttSDDttftM-?^) ^ 7 . 
AA-ft^M^A&ai*-*-*!*^©^* < ^ t-TjttTffi-re^C^-icS^^ftT^ 1 ; - 
, ±i5<US«ffiaPC»itZ, «**ffiffiJ4l*©«ffittflf, IttSU^XlitffiOlfifi 50 
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c m st js 1 2 ] 

mi IE £ X M S ft ft it I* , «ffi«#ffi^«tt«J;Vffi<K£?*iTlfc?ti7U3:?>:t*tffi[ 

* * 3 n st js 1 1 ci5«©»tt*iin*sie. 
[ m st js 1 3 ] 

1 x i* 1 2 c ie « » ft * n % n s . 

[ si St IS 1 4 ] 
[ sS St JS 1 5 ] 

«u ie r ^ - « a 1* , 7-xcsatH7ii?cvtft«^t ia;K«i 4 ie *: <z> ® ft * h 

[ H St JS 1 6 ] 

ffi ie ■ ft ft it # > bu ie 9 * & ffl & 7 4 h 9 q -§_ u c R ft ? < u s « a an © ? 17 '> « < * 
t - £ c » it 1 . ± ie < us«ttff»s.i)cn<;ft7ttnr®*jf«tttt»msi4:Q>«ft« 
c«07«rti7ii3cvt»«^t3i«si 755 1 5 <z> fa it # 1 ji c IE « © » ft * n 
a . 

[ m st js 1 7 ] 20 

Su IE S ^ it iff > flu IE 9 ft * HI 2£ 7 ^HSIICR'J^? < L § « a SP <9 ? V '> SS < * 

t - £ c » it 1 , ± ie < us»tt»«fS.i)ciB , ;ft7MHf©**«tt*?)jir«cffi«^? 
»*©ma*Bc»suTJsrftTi)?t:^tii | *«>£t^»5K]Hi 75 2 1 5 fa n # 1 js c ie 

[ if St JS 1 8 ] 

flu IE S ft it it # > flu IE » ft * H UL 7 < )V 9 <0 S. U C R 'J ft ? < U £2 « & SP <9 ? ^7 '> tt < V 

t - 75 C » it Z . ± IE < U S « ft fiP # £ I ) C SI 'J ft ? ® FJT Q * 5h * ffi # *> ± IE < I SI 

ffifiP©»tt*UIIift©feflft*|q|© 1 / 2JHW*?©eH<?)«ffi*gC*§UTlilsrtLTU^C^ 

tiftt^tl H*JI1 7521 5 <0 fa tL # 1 JS C IE tfc <Z> ® ft * ffl ;£ IS a . 

[ tt St JS 1 9 ] 30 

flu IE 31 MM 7 < ;u * <0 1L I) IC R «; ft 7 < U I! I a SP <9 S U C R 'J ft ? h m <?> I a tl 

±lE7-7^ffitl>S^7 7 l ^^^ffiJI©'>=a<>;t-^C^U7flulEa^Wtt#*S6^tl7 
U3C*t!tf*S$>:tZBfStJSl 75 5 1 8 q> fa ft # 1 JS IC IE « 3$ ft * H & ^ a . 
[ 8* St JS 2 0 ] 

HuiESJf^itrti3«ffi*gi*, mi ie 3 ft * n % 7 -r ;H<95/7^;nffii^^ic^t» 

« * * I ■ St JS 1 75 2 1 9®fl*L#13RCSE«©»*l:*Iil*»a. 

[ tt St JS 2 1 ] 

flu IE m ft- It it I* , flu IE 9 ft * ffl ^ 7 -r yi/^^Tftft^-Ji^cRUfirtlTU? < USISfiP 
©«tt*CJSr*lTl)?CVt»«Vt^ii5K3ll1755ZO<?)fl*l#13lCBE*<2>»tt* 40 

[ if St JS 2 2 ] 

flulE^ft^Hi&7 -f ;U ^ I* , '> 5 < Y t 1 USlffiStl9< US^fiifiPIC^UT 

fltffl>g.te 17*1, 

flU IE W. ft tt it > ±lEffiffi/^teUfe< USIffi8l<5lffifiC«U7«?tl7l] 7C ^ t» 
Si V * I If St JS 1 75 S 2 1 <D ft tL » 1 JS C IE tt © Si ft * ffl }^ H S . 
[ sf St JS 2 3 ] 

S«**±C»ft*Iliai©eflft75lqlCy i Br>TPfiJfrtlfe, *t tL ^ tL £ I ) C R U ft ? '> * < 
Vt 8-)<5< USlfi9t*t 7»ft*IIi6 7 ^M'>S< 1 ^>^^ ±!ESlft*H 



(4) 
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7 « 

A a * * «i * }kz/ w * * * n * <?>'>s < v t-^ttT^M^c^-icffifrtiT^ 1 ; . 

IllCi'J6> < U S 1 S § <5 '> * < * t - 15 C ft I) T . ± IE < U S WffiSP £ I) ICR { ) 

& . 

ssuncR'Jd? < inffii<i)'>5< n-^cJiiiT, ±ie<usmffisi3 
» ft * d ft ft s . 

[ si St JS 2 4 ] 

m ie $ ft * ft 7 < i* , TtTM^-A^-TiiTM^aiay < **«f t*tu^c« 

[ if 5K Jl 2 5 ] 

flUE ® ft X ffl ft 7 -r ^ <? H: , T««^-A*-^ 3 Ftff«^-iii*7-f;U^«*, 7 * ¥ #J « 

JS 1 75 5 2 3 <0 ® tl ft 1 JS C IE tt © gi ft * ffl ft ft S . 
[ H St JS 2 6 ] 

mi IE < UI!«fiifl3<9'>£< H 1 -5 tt . £X*£filC2#aU?tl7UZCVt*l1»>:*Z 
§SStJS 247H:2 6CiBiK®9ttftlllttKZ. 
C e£ St JS 2 7 ] 

m&<DnY&-& "fmts^m^ft . 1 < u i! * s sp ic <fMt 2 ^ ffi < uitttwffiic^ii 

ft ft S o 

[ m St JS 2 8 ] 

5f1s[*?3§IStJS 247H: 2 5 C IE « <?> » ft * H ft ft S . 
[ tt St JS 2 9 ] 

s«StJS 247552 9 <Z> fa ft # 1 JS IC IE *! Q 35 ft * ffl ft ft S . 
[ tt St JS 3 0 ] 

*SE»*fe*iii*7-f;u^*)f. 2oict, f«fi§A3!)-fefifffl*7<;^**t*t 

ZJi^ClSkitiJtlTDZCVtWftVrZMsKJHl 7552 3 <0 G ft ft 1 *ClE«©»tt* 
[ s* St JS 3 1 ] 

m ie ® ft * m ft 7 ^ ? , z-> . A*»^-c*3r?ai*«*Q)ffifflt»i 8 oi*s^ 
±SE*SE»ft*nift7-f;u^i*, Tffi§AA-^fi«§ffl*7<;^i*, 7 ia * ¥ 

§T6 St JS 1 7552 3 <Z> fa ft # 1 JS C IE M <0 » ft * HI ft ft £ . 
[ m St JS 3 2 ] 

v 1 1 m st js 3 1 c ie « <z> » ft * do ft ft s . 

[ It St JS 3 3 ] 

«u IE 35 ft 3* H ft 7 a h 9 I* , *ttettS^-S§ett*BIft7 < Vt»«^t? 
if St Jl 1 75 5 3 2 <P fir ft # 1 JS C IE It! <D & ft * H ft ft £ . 
[ si St JS 3 4 ] 

ffliE»adtt« : 3-s!asft*iiift7-f^^ia, * » « © < iiiastsiTii7cn« 

« * * I ■ St JS 3 3 C IE « © 31 ft $ DO ft ft S . 
[ ffl St JS 3 5 ] 



JP 2004 7Y13 A 2004. 1. 8 



* r z a js 3 4 c ie n <o m ft * do & h s . 

[ a St IS 3 6 ] 

mtzmm&Rm3-w®iBi$.my$.7 < h 9 i* , '> « < * t 1 o © < us^ffitt^m^ffi^* 

»«fffl»*-?»)7C>:ti|favtiaS5K^3 37323 5 <Z> ft 41 # 1 JBclE«<P3£tt*HHl 
HIE . 

[ St JS 3 7 ] 

«ISdttlR : 5-l!»*fe*liI»7-f^*l*. 3of 1<9< USlil<i)?t, '> £ < * t ¥ «r 

r7»5KJR8 8ClB*Q)»tt*IiIiftltB. 10 
[ sg 5K JS 3 8 ] 

M ^ ^ « ffi ^ M ft * H & 7 -r >H, ? I* , 3Tfl9< bSlttl^n, Ut* 

tt ic & a t z , < us*ttap©*tttt©i6*»»f«»*-?9)Zc>:t^«[^rza5K]S3 

6 * 3 7 C IE *! <9 3$ ft £ H & ft ffi . 
[ a It JS 3 9 ] 

uiE»tt*iiiaE7 ^^c, ii *y & c# at *y <& '> « < * e - £ c t , » ft * an m # m =s- ■» '> 

£ < Y t 1 -i&M? tL 7 I) 1 t? * t *I4& * a>KJS 1 7353 8 <9 ft tl # 1 Jl C IE * © » 
ft * 1 & ft ffi . 
[ a JK JS 4 0 ] 

flu IE 3$ ft * ffl 7 -rJU ? , 2^;*±Q®ft7^?S3t#Z7-F«^l,*Lt<7>-?3?)3 20 

c * t itt #5 * r i a * js 1 73 ^ 3 9 <o ft n # 1 jsci5«©»ft*nn»siB. 
[a*JS4 1 ] 

a*:jai73540(Z)^^^iJSciE«;cz)®ft*ffl^ifffitffli)^c^t«fj^-rzffl«if 

ffi o 

[ fg m <o m m « & ] 

[ 0 0 0 1 ] 

z/*ttitmu)s.misnw.K:mtj t <z> 7 & z . 

[ 0 0 0 2] 30 
[ « * © ft « ] 

u , /j\s<b*Rnies»tt*iiiiftK««fffli)>jft?j:7csr>Ti)?. hc, a # K ■ c 
-? * . 

[ 0 0 0 3 ] 

C 0) J: 7 * tt » t # H C , ffi * « §§ m <D R F S IC ffi ffl * Z 3 ft * H jft 7 <i^Cf«-^ 

tm*«*&. nfe*iA7> (Ui u n ) ®**8t**,fcfc<?>fcJE**x,cffiSi3-:ii 

, G S M ( G I o f> a. I Sys-tem for Motile communica.-t 40 

tflH^fe»ft*ii*7-fyu^iciHrzittSFfe. u<^#aiiii74i7i)Z. 

[ 0 0 0 4 ] 

A ~h 4 y v - y y z Y & 1) 4 y v - ? y x & & & m {; u . fi-^f ftf^f it*t? 

3¥ ft * m » 7 < V U7tt, El 6 7Cfvt<i;?5SfK»llU7ll3. 
[ 0 0 0 5 ] 

H6 7ICiE«®»ft*IlI*itBtt, J± ^ S 1 0 0 ± C , < U S ^ ffi tt ( T £ tl tt * ffi tt 
Un ?, I ntel"-D i §• i ta I TJ"anSotuce^> I DTUi ?) 

1 0 1 # b£ it * 41 , ± IE I D T 1 0 1 <i)Si ( 5¥ ft * m >A © £ 8£ 75 lq) C SB -> 7 ) CI DT 
1 02, IDT1 OSflf^tl-TJlEBrtlTUZ, T C - * ¥M*«*B t*tJ3ID 50 
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[ 0 0 0 6 ] 

±ie3$ft*ffl>«sict*.ri4ic,±ie«-iDTi0 2, 101, 1 0 3tsi»H«^ 

at«J;7C, S t* 88 ( U 7 1/ 9 * ) 1 04, & « §g 1 0 B^^HTftlirHTfi'J , ¥ 
ft M # IS 3- * U T ft Jffi 3- 1 0 6, 1 0 7*, H«l?li^H7S^1 0 8 * # IS >4 
tl T I) Z . 
[ 0 0 0 7 ] 

t , A*>c>e-y>7^m*>r>e-y>zvt£i)c. ffii*.i*4ftjis*-ti, t«t 

-^f «f *««t*tl, ffi<9®ft£MilS*UTl*, itfftlf 1 0-1 1 7 1 
Z3^-^«CsE«!©«SJ?»f*ir>itl?. 10 
[ 0 0 0 8 ] 

±lE^*caE«©39tt*H*ilBB:. HB BC5tJ;?C, J± * * * ± IC , jh 1 © $ ft * 
IB » 7 ^ * 1 1 1*, »1<?>S*fe*in»7<^*1 1 1*t*ffi7J-fe-§-Qffiffl*M 80S 
*«Z*Z<3>»tt*H*7*^*1 1 2^tSl7U J. # ft , B68CSU7, J±«S 

«©i5«ia*»rtiTu?. cticj: 1 ; . ± ie ® ft * m )& n s i* . 7 <*>t*^ttc, 

[ 0 0 0 9 ] 

!Bl©»ft*Ifflift7«f;U^1 1 11*. 8 I DTM70l66tt*^I9ft*HUl7 / ;i 

* 1 1 8*, «lfidtt« : 3-l!»tt*IBI»7^^*1 1 8 C *3 U 7 , ®ft*ffl&<ZHc8S75lt>l 

;u * 1 ib x ^ - ^ mm, ^ t v znmmmmb t v-* & j . 

[0010] 

*ISdttiR^l!»*fe*II»7-f^^1 1 8 t* , DTI 1 Ht* ( §B ft * EI £ <9 

£ fie 75 14 C » o 7 ) IC ft I D T 1 14, 1 1 St^tl^'ftKffiU, Ctl^<i) I DT 1 14 
, 1 1 3, 1 0 b ? ? % Qmfflft % & J to . ^»S§1 1 6, 1 1 7 H 

YtLEitftfeto)-?!)^ *ttdtt1R : 5-S»tt*III»7-f^^1 2 4 I* , |H] * C . f * 
•5IDT1 1 ? <i)iii:S I DT 1 20, 1 2lt A tft A t"tlEffiU, C tl •> <9 I D T 1 2 
0, 1 1 9, 1 Z 1 tftfr£t'J;7C, £ » 1 22, 1 2 3 »Ei t ft ^ t 9 "? ft ^ . 
[001 1 ] 

5520Sft*lffl£7«f;U* 1 1 2 1*, 3 I D T * 4" 7 © «E ffi 6 S ^ S » ft * 1 & 7 < fl, 30 

* 1 24^|5|D*lfi6tt* : 3-S»tt*lIia7^^^1 28*, 8 IDTN7«?«afttt 

*i 3- s ® ft * m 7 ^ ? 1 1 sic^ut, n^i dti o 3<i)^?tsijrt7ffiii 

t & $E 3" ft ( o £ <; &1 80° ) IDT1 3 3 tl^Tl) ^l^ftttS^iS** 11 
7 -f ;U 9 1 2 7 n 2S»lSlbfetff)?J)]. 
[0012] 

m 1 , *2<5»tt*n»7-f^^i 1 1, 1 1 z^^jiYft-^^ftJis-i 29, 1 30 

t*a«ICJ£5yicS^U, fc?-75<Z>ftllift^1 31, 1 8 2t«SlftCll?!)C»au. 2t 

*y c s sb u *l DM * 7 * ¥ c m =5- 1 08, lijycaaufeMi^^STtfM^i 0 6 , 1 07 

[0013] 40 

?«-*?«***«t**-Z»tt*III»fl«C*iri)T. * ¥ ft US 3- 1 0 8 * ft ¥ ft Jft ^ 
1 0 6, 1 O70^tl^*l0J»**©ia®a»#«ra?®fiK»ftlCtt. « M » ft * ffi » 
U < , 1 8 0RaftU7l)JC)J»f5K?tL7ll?. irtl^^^ft 

1* , itifiis»ttfflfiinftYtiDfffti7ii]. 

[0014] 

ffi{*¥«fi^&fltffl¥«fi^l*, ii5¥li-^f e$«i*ttt 3»tt*I»RIt 3 
■&-b<DTK47Y%%. ffl*,l**T«AaJ*3--t*-h1, ftYftfli^liffl^^tlYft 

t * - h z . 7rc-h3*ufe*?=, 

Itif ftl = I A L A = I 2 0 I O? ( 8 2 1 )1-12 0 I o » (S31) 
I « ( 1 ) 50 
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ttif*I= I B L B = I Z8 M - Z8 3 1 I 5S ( 2 ) 

T* £ ft t 3 . £ ft , 8 21l*7K-h1»>»7lv-h2^©eji«&t, S 3 1 - f~ 1 7> 
>>* - h 8\<5fi*«»tfvU7l)2. C<5 J; ? Sf llffiCtt , $ <l£ & II % £ 

a©7-f^^»ttC*itZ, »ifl*«l*]?:lfi'li 3 F«fi#0c£,B. tit *S ¥ ft Jf 1 8 0 8 ^ 
t tL7 II ? • 
[0015] 

[ 56 afl # I? 3* U «fc ? * * I SR H ] 

U 7> U & 7>" i4 > ± IE 9 J; ? # > ¥fttt*Ji*t**-Z»*fe*lll»iti:C»l)Tl*, ¥ ft -Is 
§Ji^lo)fiS#gitlTU I ^! ll?Bl»f»)-jfe. ¥ ft Jt z>* S U JS H U < -a # * if 
>4 H 3 # , ^91 o * U T , ¥ ft M lift 3- 1 0 6CJf*!fi?:fcTUZ*lS«* I DT1 0 2 10 
<D y 7 ? ;u « fi ffi * 9 Si 81 (06791 0?) Y > ¥ ft -IS fl» 3- 1 0 7C8«rH7U? 
« ffi *B V I D T 1 0 8<5V7^JHi«^<!)SI (B6 7<51 1 0) lttft<PCy f 

[0016] 

c+licj;';, & ¥ ft « c ^- 1 0 6, 1 0 7®-*ti-?*icR«rti7uz*««<?>i&M 
^ # 3 > « a » * v » * * in » © ib ? © *«» * » * * 7 v u -3 » » * * s u , e 
* , f H<?)Hti:T5^^7i)fe. 

[0017] 

C "? , I 7 0 9 J; ? i: > ^6 79¥ft«^C^10 7t^-ZIC:&lxUT¥ft'f§^-Jiffi^ 

1 o e tii myfSLtont j isLm&&.Y , mi 1 <o & ? ic, 16 7 9f«its 20 

3-1 0 6t7-Xi:gHb7f«i§fil 1 0 7 # ^ w * ?- ii z s 4« 4§ e * 1 11 5& u , 
*l'S9«ift*UT<?>±nE:IR'IS!lttt<?>*tEI6 ?Cf t. 2T<i)«iWf UlllC^f < * 
5 o 7 'J , C(5t^f«S9S^CT5^o7U?. 
[0018] 

B68CSUfe, * X >r - h" }£** U §¥ £ * 1 H if ? li . 2 -) <52ll Ci 'J ft 7 
* I DTCfiitZ. £ U C *S II r I ZttWT<5*«tt«<5tti|!t»fSt?^*S»*tt*-?*)7C 

[0019] 

-5 * M . I DT 11 DT 1 1 4, 1 1 5^ftlBf (06891 25) 

~? I* . SllCB'J^7#I DTI 1 3, 1 1 4, 1 1 5 <D MftWfat%1fi¥ V v> t 7 - XW 30 

ft J Q (; , IDT1 S3», I'^jflDTI H, 1 35yR'J^?&i 

FJf ( i 6 8 9 1 2 6) CfillTtt. ; ;7/JHffi^^7-7lS);5^7H]. C9J; ? 

icK'jft i DT<P*^«ttttc»it^ffitt©ia^dft-tt»fitfcz^. « ft -is * y m * 
*n»V9ia-?Q)**c«fe , K ei 7 2 c r ft m t - h" 9 a & » *n +§ u ^ ;u * it 1 1 

[00 20] 

El 6 8 9 J; ? IC < ± IE 9 J; ? £ , £l)IC» i ;ft"?*IDTC»it?«-*Jh*tt«9ffl?fft 

*> # a * * z 2-><?>*aftttffi^s!»e*iiaL7 * ^-?tffi^ftftttT, ¥ ft - * ¥ ft 
fftiftiSifeSittSiiftRittaufeaft, c 0 ft jr t - h- 9 *• *i ■» ¥ ^ J* =5- 

FI<5TISHtc)IB>;5o7l)fe. 40 
[ 0 0 2 1 ] 

C 9 B ft I* . B7 8CitJ;7S, 1 t9I gftttI^S9ft*liS7 <iinfflll7, 

f i-^f «f ^«iti^^3itti«Rit«aufeiftcfi U7t - ± ie 0 ft s t 

[ 0 0 2 2 ] 

fiticn, T«i?)i^^(!)f«i*ifi5, ¥ ft - * ¥ ft 35 t * * 3 » 

[ 0 0 2 3 ] 

[Sit B3kt 1 ^4D<?fS] 50 
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EJ?r^J;7lC§¥tt*III»©ettft^lqllC5BoTSftiti9tl, J» 15 A * ffl I D T Ik in W * ffl I D 
T<i)-Jtt, f ffffl?fi 'J < ¥ «i Ifl'J Q '> £ < U-S0§«li^«)l?Hffi}^*S^ 

fly « ffi » c , sjfhritrtifeSjfhrit*ttttt*0TU3uv&*tavuTui. ± is 3 

[00 24] 

± 15 « J* IC ft l£ , A 7J ffl I D T £ W 7J ffl I DT<5'>S< H-S5)*lfiSi:, S 

it it « ffi « 1 15 it c * c £ > w * « * , #tc¥«ffl©*iti*«^-ia©*#ttt(«*A 
ft -? 3= 3 . 

[0025] 

± 15 m tfc * E * H S -? « hu 15 9 * It it m & Hk tt . - -5 © I D T c a* it 3 ft *h * tt <0 )X 
ft v> ±Wfa%Q 1 / 2JJHn*?©ttHWC«Skit«7tLTU?CVtf»*Ul). ± 15 ® M B 
C * I) t I* , mi 15 9 It it Vtttt I* . i<5iaffi«fc l JS<S£tll7l)?CVDf# 
* I II. 

[00 26] 

±!5®'I±£EM$SE-?I*« flu 15 A 7J ffl I DTSC/ffi*l I DT9'>5< ^t-^Qg-^ffi 

j^c, By©iDT^s:ucisiBir?flt«Q)**«ttstat'Z*J!ii±, a^u^^-x^ 

ffi«#PSJ? r ft. T l) Z C * * U I) . 20 
[ 0 0 2 7 ] 

± 15 * J# C ft I* . - 75 <D § « ffi ffi c . SUC«it3lll<!)t}HttStafr2*JH± 

ait 1 8 0° cjE<ift^t3cvtfi*s«3ois?cj; 1 ; an lb 

[ 0 0 2 8 ] 

±8EStt*III»R»Cfiri)7l*, mi 15 i frit it ^ *i tl t* , mil5A7JJ3IDT£^i]i7JfflI 
t) . 

[ 0 0 2 9 ] 30 

±iestt*nifciiffi-*i*, m is s h- it it « m ti a , fi«92T<!)i dti:, ft ^ ft . 

2*^±5l)IC»^Ufe7-Z*ffit§Z>i4^3**^BPt*-r3d;?ICB5^7-ftTUTt 
«t u . 

[ 0 0 3 0 ] 

± 15 35 M H & ffi C ft I ) T »: , ¥«TfflQ2^©IDT-?, BulSH^^fiP^X^^^, 15 
l*|B|->£4S?d;7C»*rtLTl)7C>£*»*L.U. 
[ 0 0 3 1 ] 

±!E*sKc<fcfti#, s * tt it « % « t , mnn&vx* ? twm, (ttfis 

DT7, Jl!rlEfffi«#?fiP<?>*$ : ?t. & 13 m - Y # J <k J !C tStfe T J -0 Y !C <k <) 
, ft I D T , »CI*1 I DT7<5iftl? i^-#i;lSl?;^-\(i)f«<9A7> 40 

[ 0 0 3 2 ] 

±iE§itt*iiiaiitiic»uTia, Hu ie s * it it « a *£ c ft # -> t . js « r ft & » - a ? > 
x E * ffi tt # ± 15 s fr it it «a«©firic-&ft-ttTSfc#?j;7icBfiJfrftTi)3c>:j>fie 

£ U I) . 
[ 0 0 3 3 ] 

± is m m c j; ft k , s<s^^ft*.«?fitit«afiicj; , ;psKrft35R«ffisaj*»f. s 

© =fe tb t 0 in ~? 3= I . 

[ 0 0 3 4 ] 50 
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±lE®ft£EMftE-?H:, «8E«*ttitM*>£*«Zflt*Cliil#-»T. 

■> tl7 l) 7 t <k U • 
[ 0 0 3 5 ] 

± iB * flf C <fc ft I* , y^-ltttSit JC^CJ;o7, I»5A7>xetlt}H5»^ 
[ 0 0 3 6 ] 

© e ttt 15 n c » -> t b sj? r ft '> « < * t z -3 © i d t t * r i 9 ft * m a 7 < ;u * t '> 10 

-3 V > ±BE»**IIiR7-f;i/9©*.iD<2>A***«l : 5-JSl&ill**** : 5-Vt«l 
t7l)?ie*IIHi7-5)o7, A7Ji§^l>ffi^£^M7jM^ * t - 75 t* ¥ 

M^ffl^CJfUtrtlTdTr';. # -3 , ± IE I D T C ft it 3 > **«ft:KJJl*0«tt:Wtf. 

[0037] 

± ie 3$ ft * m ft s 7 ta > ffliEXx«sjfhritii, iffi^^ft^ist^'iiKiitn 

TB6?"ft7l)^C>;#"»*Ul). mi IE £ X +1 S ^ it it «: > X^^f&l<Z)IDt^*Sl3|CT^rft 
71I7UII. flu IE I DTCtt±£SXiIfrttit?tlfelliSC«flt? ^7 1:^5- 
Itt^Bxtt !Jtl7U7t<t;H. ± IE S; - * ffi tt, 7-7CSl?tl7ll7l]7Ull. 20 
[ 0 0 3 8 ] 

± IE * J* C £ ft I* . ±E I DTCftit? . * *h « ffi ff J-X *h © m ffi tt «f , *ffi«©XX*t 

is ^ HI © ft *t ft (SiA5?Z, fit ffl A 7 > 7 . 6)S«e) <9A7>Zt§BS7H<97 
, ft!ftft<9A^>7ftt&#7*3=3o 
[ 0 0 3 9 ] 

±BE»*fe*HiftK«ca5ri)TH:. mi IE S * it it # , mi IE 9 ft * H & 7 -r * © £ I ) c PSS 'J 
£ 7 I DT<5n'>5< * - 75 IU ft it 3 , ± IE I DTSflllCB'Jft^lJffiPiJUa 
ffi 7> «5&*©«tt*C*JU 7«7tL7U7 fc «fc U . 

[ 0 0 4 0 ] 30 
± IE 9 ft * H ft S "7* I* , mi IE S * it it * , HO IE » ft * H » 7 ^ * <5 £ U C R { ) 6 7 I 
DT<i) ?^'>5 < Yfc-75Cftit3< ± IE I DT#S.l)CKUd^itWf©*5l'«tt*©iE 
SCffiit ZS*<9lffi}IC«U7li67ft7U7t J;U. 

[ 0 0 4 1 ] 

± IE 9 ft * DO % ft ffi C ft i ) t I* , mi IE ■ h- it it # , mi IE » ft * DO & 7 )l 9 <0 ~S. u c BS U 
6? I DT<57t'>5< * £ - 75 IC frit 2 , ± IE I DT#2l)Cl* , J-&'yttnT<?>**h«tt 
# ± IE I DTQ3iMffl)£Qfeffi£75lS]<9 1 / Z JJIN t?®ei<5ltt«C«U 7»7 
H7H7UII. 
[ 0 0 4 2] 

± IE m ft * H % ft S "7* . mi IE §¥ ft * M » 7 -r il^SlicR^j I 40 

ft'jfiwf^^ttJBtff-tftYft^-zwffitt^v^^^^ttffiv-?*)'; . ± ie 7 - 7 m m % 

Jk V V 7 ? h WffiJi <0 '> « < * e-£c**UTM8Ea*ttit;fc(f*7*lTl)Tfc«fcU. 
[ 0 0 4 3 ] 

± IE Si ft * ffl & ft S c ft I ) 7 li . mi IE S * it it t ft 3 « ffi li . mi IE 9 ft £ ffl & 7 < * 
(?>'7^iHli^?5)o7t<J;U. 
[ 0 0 4 4 ] 

± IE m ft * H % ft S ~? a . mi IE C * it it He > mi IE » ft * 1 % 7 < h 9 <0 ¥ C« % M =5- C « 
i7tl7U ? I DT<5lttSClS7tl7U7t ill. 
[ 0 0 4 5 ] 

±!E®ft£H&ftffilCdmTH;> mi IE » ft * ffl )1 7 -r h 9 , '> « < ^ t 1 -5 © I DTt 50 
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l<9 I DTC^lTttiSglTtl, J» IE ■ * it I* . ilEffifflSillfe I DT<5lfi 
*gC*5fU7^r*l7t)7fc<£l). 
[ 0 0 4 6 ] 

**«<?>r«jc*<?>»e*iiiftRai*, * is © an h t 8? * * i & m c . jE«*«±c»*t 

* ffl >1 © £ 8S £ ft IC ;3 o 7 ^ f# T ft £ , ^tlYMUCK'^T^S < ^ t 8t<P I DT 

t*3rzsft*m&7 a )i 9 t '> * < * t 1 ^ * > ±iESft*m&7 -fyu^^^d^cTjA^i 

D T <5 'J* 5 < U-SC»U7, ± SB I D T I) C H V ft 7 tt WT ® * * «tt« 0 7 

iB3ira»-witrtLTi)?>£ttc. ±teiB3i*s*ttitrti*.ttwrcB:. ± ie m si s 

[ 0 0 4 7 ] 

± IE ® ft * H & ft S 7 t* > »8ES«fe*ll»7<^*l*, 3 FH5«^A2>- :s l l *5«^Hia7.r 
[ 0 0 4 8 ] 

±SE»tt*lffliftK«C*l)Ttt. »8E»tt*IBIift7-f^*B:x TtHS-S-Aa-^Tft-lB^- 

bl1)7 a n, vmm, Rte^voam^Ai) - 7 < ii 9 mmt # * 1 c » it 20 

■> 117 l) 7 t <k u • 
[ 0 0 4 9 ] 

± IE 35 ft * H & ft ffi IU ft I ) 7 , ilE I DT<5'>5 ( Ul Ttt, XX*^5filCZ*»Jr 
117 H 7 £ <t II . 
[ 0 0 5 0 ] 

< UtttlSc A tHYtl81tft7U7t<J;U. 
[ 0 0 5 1 ] 

±iE»tt*HJftR»Cfiri)Ttt. SElDT<i)'>5<VtlTR, 3 ft * ffl & <?>fi f& £ ft 
IC 2 # iJ t Xl 7 U 7 £ <fe I ) . 30 
[ 0 0 5 2] 

± IE 3¥ ft * ffl & ft S 7 He . *SE©«^«?¥«**JI : 5-IBC, S^Tllfe^fiffi^ft&t 
*T&l)t<Z>7£>o7fc<fcl),, 
[ 0 0 5 3 ] 

± IE 3 ft * DO & ft S C ft 1 ) 7 IS , m IE 9 ft * ffl 2£ 7 ^ ;U 9 » . 2 "3 IC 7 . ¥ «B ft * A 7J - 

t m ft ^ u t> 7 ^ j; ? ciM ^ti7U7t 

[ 0 0 5 4 ] 

± IE ® ft M ft S 7 , »aE»tt*III»7-f^^*, 2 o < A***c*sr?M**-» 
© ffl ffl t » 1 8 0K^£>4t±3<J;?ICs$iti4H, ±8E*8e»*fe*Ill»7*JU*l*, ¥ #J ft 
*Aa-*T«tt*ffla7<^*««, Xtt*T«tt*Aa-T«tt*flia7<^?«* 40 
tttlcfcjCs^t >? ti 7 I ) 7 t <fc U . 
[ 0 0 5 5 ] 

± ie ® ft * m ft s ic #i i 7 ta , * t c -is ^ m =s- w c , ncsit*iit7^^n 

y - FSltH7U7t 
[ 0 0 5 6 ] 

± ie a ft * n & n s 7 b , m ie n ft * m » 7 < ^ * 1* . «e » £ # s 3- s a ft * m % 7 < ;u 

^7Jn7Ull. 
[ 0 0 5 7 ] 

± ie m ft * m m. ft s c & 1 1 7 1* « » ie se a ft tt « * s $ ft * m » 7 < ;u * » . 5 sm 0 1 

DTt*l7H7tJ;H. 50 
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[ 0 0 5 8 ] 

LTllTUll. 
[ 0 0 5 9 ] 

±iE»*fe*nttit«cfiri)Ttt. m te if tt ^ ft ur 3- s 9 *t * m & 7 < h * i* « '> # < * t 

1 o Q I DT9Ha«*»#fll[*?»ii7tJ;H. 
[ 0 0 6 0 ] 

± IE 3$ M ffl 5 , «ISdtt« : 5-a»il!fe*Ifflift7-f^*l*, 3 t 3itt 3 lO I 
[ 0 0 6 1 ] 

± Q I DT<5?t, '> £ < Vtt^SPCffiSt?, I DT©«ffiffi©»*»»f«»*-?») 
[ 0 0 6 2] 

±!EStt*l!lfciSiI-?l*. »8E»tt*II»7-f^^C, II *'J J£ 2* it *'J ® 'J> S < V fc - C 
T < ® M ffl i£ # S 3" # '> £ < U 1 -3««rtLTl)TtJ;U. 
[ 0 0 6 3 ] 

±SE»tt*lffliftK«C*l)Ttt. »8E»*fe*lfflift7-f^*B:x 2 "3 J-X ± © 31 * DO % 7 < 

8P t j x !7 - F8Hi^H7i 7 TUii. 

[ 0 0 6 4 ] 

*fgBflQMM§fffitt, »lE©flUltl!l*^?*.itoC. ± IE <Z> fa ft £HC IE « <Z> S M E & £1 
S t m u C * t W $5 * U T u I . ±8E»SKC J;*ll*, # ft A 7 > 7 tt t All X k. » ft * 

[ 0 0 6 5 ] 
[fSBflQ>^Jfc(?>M] 

$^afl<i)IS<9S»IC;Tll7l 1 71113 6 5 C S t ) T s£ BE T ft tt\ T <9 31 ') ~? 3 

o 

[ 0 0 6 6 ] 

(mfcQSS-M) 

$»««^7 / ;^««^t*t 7 t©?*) 1 ; , a jj « © i d t 1 * , ^ <o mm c 9 *t & 

fflfc©ett^faC}BoT)C^ft^ftiEa?ftfcWafll<?>*IDT2. 3 * , HC^tL 
^ ?HHy IC ^ ft T ft E 5 7" ft £ £ S til §i 4 * t , ff«**8±C*UTUl. £ # , ± IB 

[ 0 0 6 7 ] 

■5 S 'i . iH7JfflQ : S-IDT2> 3 I* , J tft^fCA^l<9IDT1tKt'J;?CEI7 
117UZ. r >5 C , # & » 4 I* , tftij ©Be I DT Z, I DT 1 & &I DT8tRt« 

^^icBEartiT^';, eiL7< zitt$iistssttn?cso7u?. ± §e j± * 

[ 0 0 6 8 ] 

i dti , 2 > 31*. i«9>Mii (A7A-) v , ^©*Jiap<?>-*©ffly»»mixt 
zfiiiacsg&»ztt&<2>, s:ucT<7-?*iaiii«*«;©*«ffi*i>:t«i^*.*tt*Bapt 2 ^ 

') ffl ^ « tt M C T ± 15 «■ « ffi ffi W> t * * 3 fe <a -? *> z . 
[ 0 0 6 9 ] 

C<9ct 5 5 I DT 1 , 2, 3-?tt,#«ttffi0fi?*«.K l J6"y#«tt:B®IHHK:5:u 
Q«fifcia?q>A^ia££tt«Q^III*?t^*£X*-S, ft ir* ft i$ 5E t 3 C * IC J; ') 
* * £ & *t tt * , ia*«<5S£»qf*^ao7llZ. *5U6©*-?f?«-?l*, IDT1 



(12) 
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U 1 . 

[ 0 0 7 0 ] 

£ . ±sE(5ftltt«*AZ/(-^, * S K 4 I* » 7^ h UV777 ^-Sf ICfc'Jff 

ttfi8ic»iS5?iife, fli»7j^:n (a i ) mm (is) cj;o7»frnTii 
i . 

[ 0 0 7 1 ] 

^17, *Hlfe©SB-P«-?ia, ^f«i^tA*LT, TSTS-IS^tifi^^^fe^lC 

1 y , s«rftfe*7-x*tt*gi 2#»JSUfcj;7c£ucAvii>cjs:KiKcTBfcit>* 

tl7U z . 
[ 0 0 7 2] 

* *l , lis i d t i 7B , sitt*ffl}iQe«e75i^-?«z)^iimfiPic^3> * * « a « # , ft 

-?ft7-Z*ttlg*aZJ;7IC7-X*tt*Sl 2ttl5f 7tl7l) I . ± IE S i?h « ffi > 
I DT2, S^fcikttWttE^-fi^^ft-^ft^lIltZfflacftZ. 
[ 0 0 7 3 ] 

- 75 > I D T 2 IC ft I ) T IS , ft7-ZtfifiM ^, Tft^^iH^JIft^ecKUtrtL*.;/ 

t -j- )vm.m^ 2 2 y »m m u *l <t ? ciu c a <j c tis it ft t u i . * . 

§7-Xiffi}g2 1 IC r> £ # 2 A Z A - 2 3 I* , A*fflc) I D T 1 9§ ! ;7/)Hfifi 1 

1 C-)«*?/!7A-1 8C«Uaff<lttV«U7Cll7ll7llZ. * , IDT 

2 "? I* , $Mffl&<9fc^75ft^QMffl3Q : &«ffi«>:& Z§l ?h * ffi T-g # ^ ft ft 7 - 
X « ffi *g 2 1 HoTHL 

[ 0 0 7 4 ] 

1 DT37R, S7-X16^3 1 * < ¥ ii ffl <9 W 7J lift ^ 7 C :M 7" ft £ ?/ 7 ^ )U ^ ffi *l 

3 2 ^^ilUfeiUIUA'iffl/CSttlC?!!^ ^tl7ll I. £- 7 - Z « ffi 3 1 C "3 S 
»3/tX/[-S 8R, AAffl<5 I DTI Ui^r/JUfiSl 1Cj8*?A7A-1 3 
IC *J U 15 IS H II tt * S 1 «fe ? C E S 7" ft. T t ) 1 . 

[ 0 0 7 5 ] 

* . I DTI 0*7-Ztttfi1 ZUAXA-1 4tt, I D T 2 <i)* ! ;7? JUttfi 2 

2 9 A X A - 2 4 ^ , I DT39*5'77;HaS8 2<9AZA-3 4*"£ A tft A fftM 

[ 0 0 7 6 ] 

7- y> ro , *5Ufe<9!B-^ls-?i*, ai7jffl(i)S i dt 2 , 31*. llicsinsncfiS 

b 7li^t ^ tL7ll Z . T * 'J - I D T 2 C th U T I* . I DT 1 . 

* j; , v7^;ns«, 7 - z * a tt v , XicU£7ti7ii3-s. 1 d t 3 

-? ft . I DTI CiEllS*^ V T ? )l m ffi ffi ') *& * ') > 7 - X « a ft , s ;7^JHtt 
*B V , JSCiSt7tlU7H7. 
[ 0 0 7 7 ] 

C ft C J; ') , *HJS<?)*-J^I8c»UTia, *I DT2, 3^-?Qffi4l*^0> fit ffl * # 
1 80° IC)ff<#3J;?ICs$5&7-ft-7l)3<9-?, t 551f Z C V 

. 

[ 0 0 7 8 ] 

^UT, I DTU, I DT3«l^?l3fi:3?ll7, ID 

T 8 ® * *«tt* fl? IB 31 * S # if ? ft T U Z . IB 31 * S * it ? ft fe«tt« <?> fit ■ C tt 
. 8»7tLfey$-lffi8 1 a.#r#J«7tl7U7. CtlC^'J , I DTU, I DT3^ 
91<5I«);5I I DT 37U- 7 - Z « ffi K # , ^^-IttS 1 0Lj5&7-7lttfi8 
1 t l) J £. J to 2 $Sl7B'S? J; ? C§ o 7 II J * 
[ 0 0 7 9 ] 

7-^ic> *nis<?)!B-ff?is?ia, a*ffl(5 i DTZcflinvr^inasz z<P?tA 

7J ffl Q I D T 1 C iff 1 1 111 ( m * V tt tt ) <57-XlfiS2 1 © * £ 2 V 9" * h V t£ 2 
2®ti:iIc£XSJfttit«*Eft2 2a.tai5&Ufc. ±§E£XS&-ttit«ffi*g2 2 a. ? tt , 
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XX«*ttit«ffi*g2 20L©fi?»r. Vb <D V 7 ? h W ffi 2 2 © 5 7 C *f U T > « % W » 
[ 0 0 8 0 ] 

^ © ± . 5S < s£ * r ft. * * tt it m ffi ffi 2 2 ol c «fc U * D *L S H t ? to 3 J; ? c . » » r 
tlTUZAXA- 2 3#^&(I, ?f 7« y Htt«?Ji 3 f tt5> ^ ^ - Ifi C 55 — A 7 

> z ffl « tt ft ) 2ia.^^Sc , rtLTi)Z. y^-ian olr, suicphm-^p-s-t'-z 

V tt ffi 2 1 C ^ U ¥ IS M C T IS IS T ft C , £ X S Jf tt it V ffi ffi 2 2cL<Pfcfl*fiPCIql#oT 
[ 0 0 8 1 ] 

is <z> FeS 31 a ^ tt it , iJ&sxifrWittffo7H5ii, » - Jt « © ¥ «i - * ¥ m £ * 
««t#ti»tt*iiiaiitii©*iDT©«»«sKatm-r. *-jt«fli<z>*E*-?i*, 1 

DT1 V I DT4O*©RVfc7ffiffilCI*7-X«ttH±afJt*0IC*$U, I DT1 Y I 

DT4 1V©IBCR. ; /7^iHfi>;7-XitI);#a^f life. <to7- I DTI); I 

DT4 0 * © ID C I* . «a^§¥tt*ffl»©lt»»ffit)ft«U5i«l?ff9»f^ft-ri©C^ 

U , I DT1 * I DT41 * <9 Pal ~? IS , MUIe^ iV 7 ? )l) Y S¥ £ HI & * <9 IB <0 * ft 

* «; . r^cffifflt^^ici 8oisiEttir, sas, f **?tt^H<5i l ffii#s< s 

-d T I) fe = 

[ 0 0 8 2 ] 20 

*Hfli©*-PJfi-?tt. * f , 38 — it -i?,) C U £.5/ 7" 7 H ffi >; — Z H ffi It /C ~? I ) 

*L I D T 1 , I DT4 1 SfSllCR'JftTmf^lttftt. B8CStJ;?C, IB 31 S 

* it o . ? ^ ic ffHi $= a ^ tt it r ti fe ^ ffi tt 9 tit S ic , y$-tfi3 1 oLtr^ife. 

r> * , I DTUI DT 3 )!(i)l<i)I«c) I DTSCtt, 2*<P7-Z*a*B#J£^J; 
TlCUfe.CftlCfc';, I DT1) I DT3);(i)|, I DTI ) I D T 4 0 ) 

SC#**lfc»i|!fe*Ill»fl«ff#mi.Z . 
[ 0 0 8 3 ] 

^ >4 c . 7 ss - m ffi 3 1 ol t p sjf t 3 c * -? . 3Stt*nfcafA^2fcc**?*izcvc 
j;z«*<&«;inti»r. aant*n©ifA«*<?>A»*»tt*in»»a##mi^. tfe 30 

[ 0 0 8 4 ] 

U # U , ^ 3 <9 }* £)t ~? tt , FalSI 3= a tt it t ft "? C * IC J; 'J > lifff ?#I DT1 ) I 
DT4 0V»at*ffll«feU. I D T 1 Y I D T 3 Y W Jt £< ffll <S> 75 tff X ? < 55 o T U * ? . C 
tl "7* tt £ £\ + #5JT«S«-§-*U : 3-6, 7lB<5¥«R*#«>ftSSlJ. ^C7, B4CfvtJ; 
7 C , I D T 1 * I D T 2 V # J£ * W © V 7 ? h * & tt 2 ZC3tX+iS^ttitt^UfeX 
Xifr tt it ^ tt tt 2 2(xti5^U< t^C^$-liZ 1 a-tiJitfe. CftCJ; 1 ) IDT 
1 V I DT2>;Q^ci)tS^a3X 1 . ^ Zf . I D T 1 * I DT3*Qin<?>*S^ffl3X2 C * it 

[ 0 0 8 5 ] 

[ 0 0 8 6 ] 

CQJ^p^S^rtLfe^' 5-mffi2 1 ol, 3 1 att, IlllCi'i^ ?§7-7ltt^ 2 1 

[ 0 0 8 7 ] 

J4i ± it u fe j: ? s x x a h- tt it . v 7 t h m m c % r 75 * '> « 1 1 a tt it -? m m n sp 50 
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t SH K i © Sfc * «i -* to i » . £-s*>x,7 , -z»*Eici:jfttit?4iTUTt<fci). 

[ 0 0 8 8 ] 

* . aW-Witl***li©*-»IIC«5fl)Tl*A*ffl®IDT1Vffl*ffl©IDT2, 3 

I* , ^17 2 ( ) ~? ;Tv "f 7 IC I DT»Hi 'J^ ) ®P)fC»l]7ia5)*?fi»^ HI5)?> 
H4CitJ;?C. *I DTI , Z CB 'J ft 7 II # >J , I DTZCfiit?»ft* 

[ 0 0 8 9 ] 10 

* . XXWS^tiTitHc. 5Sflte©*-ffSflS-?l*. 5'9 , ?A,«tt*§2 2tll& t t J *SJ*-?9S< 
0fc£X£*ttit«ffi«2 2oLtai^tZC>;c £ fc l J^Jg^+LTUZ#, X X * S * it 

<5iu, ftscjsuTSHS-r^Br^u.fiyjti*. i d t 1 fly © 7 7 * h m & *g 2 2 ic ® 1 

/ 4<9XX l tlIfrtt l 'ttfill. T ^ IC . »:95'7^;HaS2ZCt8l/4<5SX*S 
[ 0 0 9 0 ] 

BBC. *flftQSS-P«Q*l£?©E»&IC^*ZT«'lB^Ji : 3-6, 7 PbI ffi +i ¥ #J S 
, B6CttifeStf t. t^A8H7, HZC^OfeSS-Jfcttfll it Zfl 

5fi»C«tI¥««#Ji : 3-ia©ffi'll¥«5fitH7C, ttflTtStB 8 Cft. E G S M 
3£«B7*^*©»»?Ptt®Hi£SeHI* 8 8 0MHZ~?1 5 M H z: 3?) 3 . 20 
[ 0 0 9 1 ] 

. 6 c£ B ~ + 1 . 5 d B ( * 3 . 1 <L B > * 3! # /J\ 7" it ft I* > Itlf Itt A U ) ~? 
Z<9CftU,*HflS<Z>!B-J&l&-*l*-0. 7cLB~ + 1 . 2oLB (fit 1 . 9 ci B ) * , 
» 1 . 2c£B&!l7-ft7l)3.¥ij«-S-J>ife^6< 7ia©fflfflT«fitt!B-J:«fi l J?tt17 
2 S ~ 1 8 9 Jt (Bil 7 E , * St /J\ r it ft I* , tfflfiSttlll) -? & 3 <z> ic *3 u , 
*S^Q«-ff^M~?tt1 7 8 Jf ~ 1 84S (It6l) * . » 1 1 IKStftTl) 7 . 
[ 0 0 9 2 ] 

JH±lttiflUfeJ;7C**lil©*-»«-?tt. 1 o ^ iM ft tUR ^ S 3i M ffl & 7 < A- ? t 

£ U t ¥«- * t * * 3 ffl&ISE ©#5KC«fr ft it t ft T C V ~? > tt 30 

^^ift^iiS^i^'jtfUB^is^e, 7r B i<?) ;s i I ^s^3i:#r^^, 3 <& & n & it s 

[ 0 0 9 3 ] 

*^o)»-ffm-?tt, 3 o Q> I DTtSt7I^ftttI^I5ltttl!(E7 * A, * t 1 -> 

mi) ? mix -?wim(j tit* , *5g wis ^ ©*s)f icbr 15 r , t « * ^ n * 6 . 7 t*t?»e 
*n»7<JU*tfl3i)fcStt*n»*i«-?»>ftw, y©«fe"?««jKic3TruTt, * a »j 
» ^ 3 . 

[ 0 0 9 4 ] 

#J * l# El 9 t* > 5 o <9 I DTt*r?«ttfttt* : 3-l!»*fe*lll*7 <t ^^tfflDfeTtf- 
^¥f**if t*t?»ttl{litRI?>iIS' (T«l?fi^ 4 0 1 . 40 2, * ¥ «t 40 

n,9tm u fe»sK* , 2^0 i DTtst ?*afttts^s»tt*i»7 < ;u * t ji u 
>*itcRi$r. h7>xA-t;^<5Sitt$i]a7^b^, « t& ft tt ffi ^ s » *t * m 

£7 <r l^tlllfe»ft*IltRIC»»ll7t. |BH*C»)»iff#»Jft3. 
[ 0 0 9 5 ] 

**.*Hft©*-PflS?B:, ¥ « - ^ ¥ « * *«* t * t 3 » tt * BI * » S ? Ml * U # 
, 0J *, l# B 1 0 (f fi^li^ 5 0 1 yf«fi?fi^50 2^»«, f ii^Ji^5 0 3 
Hli§1^ 5 0 4 ^«noTUZ) *B1 1 (f 6 0 1 >: ¥ ii « Jffi 

^60 Z*#tt> f 6 0 8 Vf f«^I^ 6 0 4 )i#«Y5o7U3) IC^U 50 
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[ 0 0 9 6 ] 

£ £ , *in<5S-»i?tt, i-59*a6tti^s3itt*iiiai7<ji.Hin7Ti- 
I* tl z . 

[ 0 0 9 7 ] 

mx\xm 1 2 <?> j; ? ic , 1 -5©Jt«fi6tts : 5-saftt*iiia7 < ;u * ic ay it z 1 o © i dt 
<z> a <?> < u * « * ffi ic a, y ^ t «t m ^- is ^- 7 o 1 . 7 o 2 # m m t tl (7 0 3 ^ ¥ 10 

, 80 8 0 3 »^fffi§IS^) , ?^ICEU4<7>J;?IC, Si tt * ffl 

Q 8S 75 ft C ^ 1U ?" tl , #auofc<Otttt«ffi©^ti^ticT#ff<!t-§-l» : 3-90 1, 9 0 
ztsitUf (? o 3#^fii§i«^) c»ii7t, *f£BE<9$ftiRt£#i4ftZ. 

[ 0 0 9 8 ] 

*t<!>m. ® -\ 5 IC S t J; ? C , ^TftiM^-iS^-l 0 0 3 tSi<9 I DTCfrUT^tlTtl 

*n»itB»f*>5*Li (1 oo 1 , 1 oo zw^miE^vmi-) . 

[ 0 0 9 9 ] 20 

nc, a» © * a 6 « ^ s » * in * 7 ^ ^ t la ^ ft tt t . TS-^Tii»* 
t * ? z ® m m i£ s tt j£ ic # 1 1 t t , **w©«»*H:»mi?. 

[01 00] 

mztxwi 6 <fc ? ic , *«sdtt« : 3-s!Stt*iiiai7-f;u^i 1 o 4i:«iti^^«i 

^IStt^ll7 1 1 0 5®A*fi^C«t 3 MA«^®ffifitfi 1 8 OISS^ 

t± , ¥ as « * jn * 1 1 o 1 , 1 1 o 2cts»] i d t t n n m m , * ¥ m i» 
^ 1 1 08co«#? iDTtawauT, ¥ m - * ¥ t m % *l » *t £ n m 

H if © * SSf , tiJCHI 7 <9 <fc ^ IU El 1 6 <5*frc 1 o<5l^^ttffi?Sitt$liS7 < 
* 1 Z 0 1 t D X >T - F & %,m&C , * , I211 8 © J; 7 C . ® 6 S QMlX CW.fr ft 

ittaiiOTfe.fcfgraoJtosiasmiz. 30 

[01 01] 

c<5)^?c, r«5c*iS'&ttai : J-i!»*fe*iii*7-f;u^t*7i7--h , »ari»sK?tt. 

¥ C« *MI =5- ID 0) ¥ « S * BSC ft r tl I « it ? I* * < . ■ii*«j1'<!>*If«»*9 ! l)»e* 
III&RatffttStlZ. <9 R , ® 1 9 <Z> J; ? IC , *7^-h"Jf^cUTUZ A t+l A t*ft2^(5 
f IS^ttS^SSttS«7 ^ ^n»ll7lU§ ; ;7 ;MU =7 4" > 1 301, 1 302 
teJSr?«SHt*<D«tffl*£l)C»1 80IS5U7C, #1 DTI 3 0 3, 1 3 0 
4tIllCfiKt tt, H * C , §^7"^>'l/^^> 1 3 0 5, 1 3 0 6 t£ItZlHf§ 
9tffltfll)C© 1 8 OSf 5^ J; ? * I D T 1 3 0 7, 1 8 0 8 tSUCS(6ttt 

^SCTM-S-Ji^lBQTMtiXftUfe, ®'l££H&fSg;0r#^tlZ. 
[0102] 40 
^■«5ICH20©J;?IC, Bl 1 Z <D & M ten S. C t K C ^ ^> <D m & & #m 3- M 
s &7 < k 9 -l 4- 0 -\ t 1) X* - F mni ZMffC-? £ , **iU<?>»*l*#«Stl3. C <Z> t* i# 
? tt . T««^-ll : 3-ia©¥i5Btffa5C#rtlZ^it-?ttS<, liif S^^ili^X^l) 
»*fe*H»it«#»>5ft?. C © V 3= El 2 1 <0 «fc ? C , 0 1 9 <9«)ir^^«i:§-77ti 
=7 << > 1 5 0 1 , 1 5 0 2tfigt^laS^<9tffltfSilC8 1 8 0fi*«Z«fc"yc«- 
I DT 1 5 0 3, 1 5 0 4 tIl)i:Sttti^C^7, r^lC^^^^Hm^-^^TftTSt 

& ft u , attunftititftt^jiz. 

[01 03] 

* *. , z-j«.±©«isdtt* : 5-i!»tt*iiia7^^*t*7i7--h , »at?jidtt, ** c 
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U £ l > *§ ^ I DT^^Il^R^? I DTl5|±© t t 3 ;Bia8ilt, I D T Y R%S Q 
EiltHSmtZttV, «■ » * III £ 7 < **Tftttt*SiJt7t*ll. 
[01 04] 

SI DT<i)ia}l^*Iit$S($>;lfe»- CtLttfl»*?>io7t i<. » IC SI 2 2 © 
J; 7 C , 8-5*1 I DT<5t*§CffiiU, T^Cfffifi^H^CSlTll? I DT<5l 

[01 05] 

C Q J# ^ < *ISdtt*^l!»il!fe*lll*7^^*© , t , AC«UT4*©«fttt#|IO±U, 7" 10 
[01 06] 

uancstj;?!:, SttSnaLtts^i e o 1 . 1 e o z ti«««i/fe*tt*, 
i fa si)#stt*ii*tt**ta£Mtt»ufc*jjK. &j iitt^s^ssifeffjc 

fil)7t- *56 W QxfoS IS tt * tL 1 . :9M<i)»6, ¥«-la^-Jiffi^ IB <i> f «fi#Ki 7" 
tL 3 « it 7> a « < . WcMMMffiftQMMtffcfruSttSlilfcflBtfWStlZ^ 
[01 07] 

( n m <d m - rt m ) 

*HS6©SS^P«IC-5UT, M Z 4753:® Z & fc^^l) ~Z E&Wt tlt£ VAT ® M <) $) ? . 20 
£ ft* *IS5)ll«ICfill7H;, SI 1 C T /3 U £ ® * M g * M 2 ^ t # t 

[01 08] 

C > ± IE K % © 95 - ff^M T* 9 . ia3l?S*ttit£&XX*?®XXl:&-ttitlCtt!*.T, I 

I DT 2 5#i^t ^ft7ll ^. 
[01 09] 

I DT257tt, I DT Z9f ^-IttZ 1 0LC«t7, £XS*ttit*tt«2 2 

01 q w hi 9 ( » <9 ) 7 - x m m % 2 1 txx«^wit«a*g2 2 a, v pi * c s& < u & £ x 30 
s h- ft it « ffi « (*-A7>z««a*g) 21 t * & it ij ti , 7- * c , ± se m % * tt m ( 

■) t 'J ^llfettl) U7lin^-lffi2 5 OL 7>* s£ it >4 +1 7 I) Z . 

[01 10] 

± IE ^ - * ffi 2 5 ol & > XXS*ttit*ffitt2 2cLVI5]«IC7, RXS3fhtit«ffi«2 

2 ol * )X <9 V 7 7- ;U « t£ ffi 2 2 V q> IB t . "t +1 ^ V fi S f fi C M f , tEH7. X X C * It 

XS*ttit*tt«2 1 £>*ft?h97-7«ffitg2 1*<7>fi]t> ^ttm ^ UUf filCM&f ^ 
<fc 7 C W tl ffl 7Jf o T ¥f m t Xl 1 * tt S ~? 9> 1 . 
[01 1 1 ] 

I DT 2 5 t*t ^3ttSi»^iCTU7 - ffl ifl * « iE * <5 . Stlf ftSiJ 40 
CffflfflTtrKt^tl^tlMOfe. A ttl'4<Z)^*tS125^&'S12 6 C^tlYtLfvU^. 

M - ¥ «t M ^ ira ^ Pel Q> *I *1 ¥ «i S - 0 . 7 ct B ~ + 1 . 2 d B (111. 9 ct, B ) V 
f51fc<?>!B-^«*|nll>-?»>Z;&f, ¥ «i M ^ ISs 3- PbI 9 tiL ffl ¥ ir Jf 1 7 7 £ ~ 1 8 2 S ( 
158) * , ti^l-iiJ^'ittmci SSStft7llZ. 
[01 1 2 ] 

* C > IIS6©!B-B«IC3)rit7a*»IC«r?jija*«P]®e33l»tttEI2 7Cfa, 

* t it 8 f Z * , S S§ 9 » - ff* M Y> tt « 31 M W IC 'J y 7° A (BM#I) 7i* fg ^ U 7 
H^, llS«)Sl«ICfil]7H;, ±t£ V v 7- )l A » ft ^ I -7 ft K r ( H 2 8 ♦ 9R ) . 50 
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*«©*-»*«fe , ;eaii*«n<?)«it3t(f/j\rij»tt*iBi»»a*#miTu^. 

[01 1 3 3 

r»5c¥««¥«*^ia©¥«fi. ft <k<ymm#npicr>mit»&g t xdl . s ft $ m $ & s 

# » •* ft I . 
[01 14] 

7- ;k<> fg £ # hp su r ft t ft . j; 'j f tifefi«»ttt * u 7 u z c v i . 

[01 15] 

( SJ£ <9 §8 Hff*M ) 10 
**«<5S*<!)I = »lC-3ll7BM^IB8 2 CS^ll7iiittLff> JH T <?> M «; ? 
& Z . B Z 9 C . *56Bfl©HJfe<j)SB-^ISCIRI*BS?tm-r. £ ft > *t ^9»E»l7» 
tt , PC8Jii7<^nffli:^7itB|tfi?. 

[01 1 6 ] 

***®» = »«<?>»tt*iii»fc«-?tt. sitaz o o±c. 3 1 DT^iig^tti^ 
s © » ft * m % 7 < ;u 9 2 0 1 v , ie$iiS7 < ;u ? z 0 1 cmu»artL*.*»ft* 

liSttl^ 2 0 Z , ZO 3 * 7 * 1- U V 7" ^ 7 ^ - & # C J; <J P ? ft 7 Jl. ss z 7 A 
(A I ) « t£ ( £ ) CJ;o 7»Krft7ll ^ . l!EffiS15 2 0 0<9tttVl7lJ, 40 
±5° YcutXfettSL i T cl 0 3 # * it >> ft Z . C<9J;'ys3ift*IIIfc7.f^*2 0 
IK. Kl)S®B1 OCSUfet®VliffH-®t©?»?. 20 
[01 17] 

itt^E)t7 0 1 tlUS'J, T«*?I^fllx8Z I DT Z 0 6 

t£*#mfcJffct'«fc'yiC ( ® ft * H & <ZHs f& 75 fa C ;3 o T ) §1 D T 2 0 4 , Z0 6 Z>" 
i tft J ftliS!f7tL7U3. * * C , §1 DT 2 0 4, Z 0 6 ffi *h fi] ( Si ft £ IB & <?> SlS 
^^i:;Bo7) C > ±!E«-IDTZ04-Z0 6^i4Q)3iftSffl;lt^tt-r^ : &S*tggZ 
07, 2 0 8 # J tHYnff«7H7l) ^. -a * , § I DT^S^g§tt, * « ffi *g <P * ^ 

m#»*t*iiiift©e**imc}B7J:>c. & -> . ±i5Sft*n»<?>£»K±ica&£?-ftT 
u z . 

[01 1 8 ] 

r »7 C > Stt$Ii67 < 2 0 1 7>B, EIZ?^>4Bfli^^^j;?|C, IDT 2 0 4 U 30 

DT 2 0 5 V#£UC»Y67ffimftJ;C*- 1 *ft»*<9ffi*, It Z/ IC I DT 2 0 5 ^ I DTZ 
0 6*#£UCK'Jfc , yffiffi#«fc» A *fti$©iE#<5. ISl * <5 « ffi « ( « C y f * ffi « ) <5 
Cyft, mi $ * H 4M C . ± IE * I D T Q % <D 93 * «fc 'J t /J\ ? < « 3 «t ? C §£ 5& U 7 I ) I 

(@2?C)21 n2l4<?)HFI) . 

[01 1 9 ] 

±SE»tt*lffliftKlIC*l)Ttt. * M ^ Z 1 0 , 2 1 1 tfTftfi^i^ , Jifc 3- 2 0 9 # ^ 
Tij-fB^-^^-^^^o J; o 7 > I DT 2 0 4, IDT 2 0 6 B:, * ¥ #J « * ffll * « 'J . ^ 
ft T ft , 5/7^;Hfiffi 2 0 4 a.«J;&'7-7«tt« 2 0 4 fc , 7 7/iHtt}g 2 0 6 a. 
fl«t»7-Xltt«Z 0 6 t tl^TUZ. -75, I DT205tt, TI*§«?I)H 
, §777iHffi^ 2 0 5 oi, 206 i t 1^7 II ? C V CS 3 . o 7 , * I? <Z> SB 40 

Eiltt, - x c is iis r ft k. m ft + ft & t n 7 s u * s)f c s k- w it t m u *l eu 7 & 3 

o 

[01 Z 0 ] 

§gift*ffl^ttti^-zoz, 2 0 u, v7^*7on 2tM7, ^¥«T#^-iffi^- 

Z0 9 Y% \ DT 2 0 4, Z0 6 5>lCl5 l JSltft7ll I . 85 ft S M *I ^- 2 0 2 1* 
. I DT 2 0 2 ol^, A tftt*t'J;?C5lft*Iliai©ettl^lqlCJBr>T#S«a!2 0 2i> 
, 2 0 2 cYttU7UZ. ift^llttl^ 2 0 3tt, I DT 2 0 3 oi^ ^ftttt' 
J;7IC3Sft&Iffl&^fe8£7jfolC}Go7=&,&*[8&2 0 3 t , 20 8 c)!tH7Hi. 
[01 21] 

*^^©*Hff^MQ!tf#IS, I DT 2 0 5 U DT 2 0 6 «lllC[i l J^o7, 3ltt$ 50 
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n*®e»aiqicT*$ino7uzttwrc*itz, i dt2 o b <z> « a *s 2 1 9 0 » m c t 

[01 22] 

*HJS©*HP«-?tt. ± Ig flHI 3= S ft ^t * L T , I DT 2 0 6 <i)y7^iHtt^2 0 
6 ol C 33r it 1 , I DT20 BCd'^TlI C * t iff I) * ) © * & *B * ID 31 3= S * it * 
tl T I) Z . 
[01 23] 

# -3 , *SS6«5!B = P«-?tt. SlSJ^CvftHUT, SlIlcH'Jft?* I DT, 

-3 * , SIDT 2 0 5, 2 0 6 Q> PI] © f] II t St ft t 3 £ d» IC , 2 0 6 i C 

V tt 2 1 9 # , »t>fl<i)7-7lSfi2 0 6 f> V IB] \3 55 X +1 , lHvf, H cL U t 10 

y , *J;Z#|B|l>*4iCTlSkit>>ilTl)7. C *l C «fc 'J , I DT20 e-?tt, IDT205 

r i c v c & 3 . 

[01 24] 

M M 7 ? 2 0 1 <9 §¥ i&ffl £ !£ i+ I* , It y f ISJ^C v f ilfiUl 
2 (02 H2 1 3, 21 4 <Z> @ ffi ) . ^<9iOlffifi<5C y ^* 3»«t A. I 1 

55 X +§ W : 6 0 . 611, 

I DT*ft (2 0 4, 205, 2 0 6 <9 ffi ) : 2 9 ( 4 ) / (4 ) 4 4 ( 4 ) / ( 4 ) 2 
?*(iy3nttCvft/l\t < Ufelfi«0*ft) 20 
I DTiSIl I , = 2 . 0 6 u m , X I 2 = i . 88um 
SIWSU : 2. 0 7 a m 

S » « * » : 10 0* 

i d t - i d t mm ■ 0 . 5 0 X I 2 

)1 X I ! ^IIX I 2 * <9 § « ffi *l IC T & £ ft £ Si Fff Q Pal l?i (12 9<Z>2 1 5, 2 1 6 
, 217, 218) : 0 . 2 5 X 1, + 0 . 2 5 X I 2 

i v t - &mmmm ■■ o . 4 7 x r 

cLuty : 0. 60 (IDT, J£*f §§ tt ) 
«ttffilJ9 = 0 . 080X1, 

m * E % tt « ^ 2 0 2 9 §¥ ffl « ik s+ t , T C 3* f . 30 
SXIW: 40. 6X 
I DT*H : 2 4 1 * 

>1 * X (IDT, « Kg tt ) = 1. 97um 

5 » Ki « : 3 0* 

i d t - m. m m m ■■ o . 5 0 x 

duty : 0. 60 (IDT, Sfcf 88tt ) 
« ffi SI J5 : 0 . 084X 

2 0 3 Q m m t£ ik s+ t , tTCfvt. 
55 X +1 W = 4 9 . 1 X 

I DT$S : 4 0 1 $ 40 

6 « X (IDT, R & H tt ) : 2. 0 4 u m 
ML tt 38 * W ■■ 3 0* 

I D T - S tit g§ IS H : 0 . 5 0 X 
duty: 0. 60 (IDT, J^W sltt ) 
1&MI : 0. 080X 

± is <d r ib pi j y 1* , luci'jfintiDiiis^t* c * £ m -? © + * ) n s ai © c 
v -? 3 . 

[01 25] 

C , * S ^ <Z> = M <Z> =& ft <l£ t M U , ^fl-^^StlS OJy^&'lS 1 C^t. 
*Hfli©SHPJS<a*I*CfiritZ, H£&Ctt*Z¥««^ffl : 3-ia<?>:lfi'li¥ftK<9il!l5&fi 50 
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*tfvt777tE8 0 C > ttiT«I?)777tH3 1 Eft. 
[01 26] 

ItSHT, H 8 2 C m * , 2 -5 <D I D T # PUS { ) 6 -o T I) 1 ffi Wf C *ir I) T 13 31 3= S ft l t 
»I?ft7U5ll I DT 2 0 6 ct, I D T 2 0 6 CffiHSt I , *-Jt«ffilO*Jj)f? 
Qlif ffifflffStl3 0 ,5. ^ 3 1 cefttTfvt. 

[01 27] 

B3 2 <9 * " it « 0J Q> * J»J? I* . HJSQiBHJRlSC^UT, IB 31 * S * iffc M 0 7 I) S U 
I DT20 6 ot I DT20 6lCttfcT£fZJ'A*li£<|n]l>*jjK-?ifcZ. PC3SI1 

7-f^*Cfirit?»jfl?lltt0J3»L»eBII*1 930MHK- 1 9 9 0MHz:73r>3. 
[0128] 10 

Z:<D&m-?<DMX<Dm*m 5 ¥ i ffil8.fc, * " Jt » 0J ? I* . -1. 6 d B ~ + 0 . 7cLB (11 

2. SoLB) ?»?<PC«U, *»fl)i = »*?8- 1 . 5 ci B ~ + 0 . 7oLB(^M2 

. 2 ot b ) v , £ o . 1 dL b ffi « ¥ m s # ac # u t 1 1 3 . sj c fir ffl ¥ c s i* . m - it » m 

-? I* , 1 6 2I~1 8 21 ( * it 2 0 fi ) ? 9) I © IC *S U , t^o)SE»l-?tt 1 6 21 

~i 8 1 m (in 9 5) * . »i suaffiDfaiUTin. 

[01 29] 

C*lttfB3l?=SJfttitt7j&tC>:7, I D T 2 0 5 * I DT20 6 Y # S. I) C PIS ') ft ? tlf 

m-?©«ttffi©ffitt»f. bs - Jt « ffj -? a + v + y t * t v 7 ? h m m n -? & -> % <o » . 

*^7jfc<9;nHff*M7l2, I DT204* I D T 2 0 5 * S U C PIS U -& ? S Fff Q IS <l£ * In] 

i>-^ + ^s')>i*©^^^tt^eic#rti^$J3*-?i?)i. 20 

[01 30] 

W, ± sfc be u £ J; ? IC , *S7&<933Hff*«7tt, ¥ iff - * ¥ M Ag t * * Z S * II 
7 -r ^JC*U7, 2 ^> <9 I DTtfSlJICKUftTffiffi^WttfitlHSI^MiJfttitTZ:: 

* . #*<z>3tt*IIfc7 <f ^ J; 'J t¥iff«^^fBQ¥«jfi#&«?ti;fe®MH}t 

[01 31] 

( X ft © * Eg ff* M ) 

*%m<D%m®mmwtm,- , zm 3 3 73 ^ ei 4 1 cs^nTiiflt?. ite<5iH«i-?tt- 

EG3MSiffl7 * i^tflC^oTiiBBtfi^Tll < . 

[0132] 30 

HJS<P*ES?&«C«Z9tt*!!Ifci!ei*, 1211 8 C ;Tv U *L , A7jM^IC?ittZi±i7J'(s^(i) 
tt ffl «f » 1 8 OSll^SI 2T<5 : &l^^«I^ISttf IiS7 ^ 1 9 1 8, 1 9 2 
0tT«#*i? 1 9 0 6, 1 ?07flStn«X, * ¥ C « * tm =5- 1 ?0 5fflttJtW« 
lUTf i-^f ttlfet, t v> C . 2o<i)«^^ttI^lift$l^7 < ;u 

* 1 9 1 8, 1 9 2 0 i ttl-f*lC1-3r-3<D*ffe«*aftttS : 3-S»tt*lll*7-f^^1 
9 1 8, 1 9 1 8tn7-FHilfe««H, ±!e*ttfc#Si : 3-l!Btt*l!Ifc7<^ 

* 1 9 2 0 C , IB 3I*S»-W it ttSU, ^ - * tt 1 90 1 ttSl7lUffl-?J)I. 
[01 33] 

%m<DmmW*1&-*\$. . ffW.*tt8±C4^©*tt*tt*i : 3-I!Stt*II*7<^*1 9 1 8 

, 1 9 2 0 #A I IffilC^'JiSKtftTU?. 4-3©*adtt»[ : 3-l!fflilt*II»7«f;U^ 40 

1 9 1 8, 1 9 201*, Xt>m^\znt 1 Mttls^Q tit ffl # ® 1 8 0 fi * # Z A , S&fl 

* ft it 7 tl 7 I ) Z & J-JOh I* , f^7lBlb85fi+-?^Z. * fc , HS6©»EgP«-?H:S16©* 
= ff^M V Id] 4$ C , 2 -5 <9 I D T PUS ') -& ? HI C , S * » C v f * II « b£ it * tl 7 U I . 
Hi<i)aHil(5«att, M ft it <2> A JJH *h , i*fiCttH68Cf Ufe«z«*fll?)jl 
JSS? ^ |b] U 7 & 3 . 

[01 34] 

m a a a ffi =s- m » «t * m » 7 * a, * 1 91 8<9i¥i5i5i+s, RCyfittiiucvf? 

;HlHtX I 2 . ^<5#<?)ltt«(?)e y ff** A, I 1 UH, 

£ X M = 2 5 . 2 A. I ! 

IDT* ft ( 1 9 0 2 . 1901, 1 9 0 3 <?> M ) = 23 ( 4 ) / ( 4 ) 26 ( 4 ) / 2 50 



JP 2004 7Y13 A 2004. 1. 8 



3 (4) * (ivDnBCvf t«<Ufeltt*®*») 
I DTiSIX I , : 4. 2 0 4 Ufd, 1 I 2 ^ 3. 8 5 4 U hn 
JRtt8B»fiA.R:4. 2 7 9 Li m 

5 * S * & = 9 0* 

i d t - i d t m m ■ 

VS. JE A I ! V ft * X I 2 ®*tt*glC»*:tl*LffiWf:0. 2511! +0. 25X1 

2 

ilfiX I 2 <9*ttttC:R**lfcffinr:0. 5 0 X I 2 
I D T - JSL M §g Pel H = 0 . 4 7 0 X. R 

I DTcLuty : 0.720 10 
J£*t§§ciu-ty:0. 55 
iti^l : 0 . 0 8 A. I 1 -*V)J. 

[01 35] 

nm<Dmva¥(&<Dft l fot& , ns^tts^astt*!*?^* 1 9 1 sc«b7i»6tt 

*I 3- 1! ® M M 7 ^ ? 1 9 Z0i5A3t)*?C«t?I***i!)ttfflt»1 80115 
•SttZfci&C&te^ttfclDTI ? 0 1 0L<9iSCffiib , * T « -IS J» * 1 ? 0 5 

at r ti fe»ffitt ©^^^^si^tLT^t^u^c^-x cjsut r ti *l r ss - 1 9 o 1 b 

[01 36] 

C , *HJ«<5!BEgP«<5rfffl-SlJ*IC-3UT«i«r?. El 3 4 IC, n ffi ® % m M 1& Q ft. 20 

sK^QHiftRcJsriTtftt-s-M^iB^aiWTeKtrvr. Jt t& v u t , h e 8 © » - «£ 

<Z>4§J*l£ <9 * raM C« U T , IB 31 * B*tt it 0 T l) « l) *l* , £ < H U « 
7* 3 . EG8M*«ffl7^^^IC3TritIiSifl*«©Hat»ei!li9 25MH2-? 6 
OMHZ?JiL 
[01 37] 

C9icH^9¥«T#^« Pal Q*i !B-«£3Rfi!|-?l*-0. 2 d, B ~ + 1 . 3d 
B (III . 5cLB)?*)?©C^U,Hlte©!SEgBiS?tt-0. UB-+0. 2 d B 
(•(1*0. ? cL B ) * , » 0 . 6olBSlf «I»Rlb7in. 

[0138] 30 

W, T IC , I^J|o)«E»lQ)iS»# ij tl JI £ t §fc Bfl -f 1 . 9tt*Iliai<?)JB«li. ffi'ttQ 

*sz«««#Bi|}Sf-z»-&ic, ^©mffiJgffi-frftfcJtii. i 3 5 ic , 0 6 8 ic le «: =& 

Sltlili7^* 11 B, 1 MC«itZ. I DTH±#R8t3I3E 6 8?0? 

H^^fiP^) ?<5»tt*i»©Baitt*i:-)ii7Hwt?. 

[01 39] 

1 3 5 7S, ^tlYtlIDTtff»StI8P*©l»»«i3*©«ffi*g©Jftmu, 19ffiC 

■3ll7tt%BU7llJ. 0 6 8 9 M £S ^ ffi 3- S S * H ft 7 ^ yi/ ? 1 1 8, 1 Htt, 

1 3 5 7Sl^^ttI^I5itttIl7 2 0 0 7 - 2 0 0 8 IC , 0 6 8 <9 I D T 1 

13, 114, 1 1 5», i 3 5 Cfil]7S I DT 2 0 0 1 , 2002, 2 0 0 3 C H 

6 8 <Z> I D T 1 3 3 , 134, 1 3 5IJ, 03591 DT2 0 0 4, 2005, 2006 40 
C^tLYtl^JSU7U3. 0t7OtTit7l)?**7H:, ® '14 * E ft JM 7" ft , xt 

[0140] 

*-«£*fll©iid, 5BE^-&tt*I^a3itt^ifflft7^;U^ 2 0 0 7IC^UT, IDT200 
1 , 2 0 0 2, 2 0 0 3^tlTft9*?h^i£J!l3:;p-zmi£-?;!r>3;k(y), tl tl <9 K }f 
r?«tt«IB"?l*3Stt*II*<5BDlRl*<Tt)tLSlJ. 
[0141] 

- 75 , *ttdrt« : J-l!»*fe*IBI»7-f^*Z 0 0 8C*l)Ttt. M -& *S 3- I! ® 'l£ * B 
iS7<)^2 0 0 7<J)IDTZ00 1 t^titttfe I D T 2 0 0 4 C J; o 7 , IE ft 

ftttS^I»tt*II»7 ^l/? 2 0 0 7 ^®A7J«§C«t?lli*fi§<?)ffiit» 1 80 50 
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mXWtt-ZUJtiV), I DT2 0 0 4(9l*ii^tt-77;iHi?J) , J, I D T 2 0 
0 5 , 2 0 0 6<9f ?hlffi^B;7-Xiffi-fJ)7. 
[0142] 

^ <o fe in . is^tti^isitt$«7 < 2 o o 8csii7tt, fi a i=r tui 3- s ® 

Ilil7 < ;U * 2 0 0 7 , ^tlYft <5KSt 7 li«fflC«) II 7 t Stt 

SfflfcOfiHRtUfftti, 4ft7>itKt 7 >: , itt^Alfi?I3*ttltiX7 ^ 2 0 0 7 
IC it T , M a 6 tUK 3- M * B 7 < ;U 7 2 0 0 8-?l*»tt*Iiai<?)B»*«f<7lo*l? 

is m ■» 2 Sf wf # < « z . 

[0143] 

C ft IC J; <J , ii«*iCfill7tt, 3tSS^ttS^S!^tt^H^7 * ft, 7 20 0 7 ^ M SS 10 

£ ffi ^ s » * no vs. 7 7 2 0 0 8 * -? , K&*z«isigiaHiB3c*jritz»tt*iifc 

cttit zttst-H v ft e Si is *» c «t s * 1 w *s t - p © m m » m * , ¥ c « 9 n * 
n © t if s # s ^ u t 1 1 *l . 

[0144] 

H86C, Bl 3 3 Cfv t ttS^ SStt* H» 7 1 9 1 8 . 1 9 2 0 C 

fir it 3 , I DTra±tff|St 7 IIS CHt-^O-^H^felP*) 7^ ® M M <Z> IS ffi M 
C-)U7H«tJ. i 3 6 ICfiU7ti 3 5 ^ratC, 'tftYft I DT»R»t 
J» # 3*©«ffi*i<?)Jftmu, t(J#C-)ll7H:*ll;7ll?. 
[0145] 20 
El 3 3 C ft it 3 M a 6 tUI ^ S ® M H & 7 * ^ 7 1 9 1 8 , 1 9 2 0 IS- E 3 6 <Z> fi a 
^ttl^SStttlil7 ^ 2 1 0 7 > 2 1 0 8 C , * . B3 3CdTritZ»«*«:lfi 
^ISfi^il7 < 1 ? 1 8<5 I DT 1? 0 2, 1 901, 1 ? 0 3 tt , @ 3 6 ® I 
D T 2 1 0 2 , 2101, 2l03C,E33C»itI*ttdtt« : 3-l!Stt*Iliai7-f^ 
^ H 2 09 I DT H 0 1 a., 1 902, 1 903tt,EI36QIDT2104, 21 

0 5, 21 o 6i:^aYti^ii7iiz. 

[0146] 

nmvxmm&Qia&cGL > AAnicsartife i DT^fii^tsfttzcv?. « « ft 

t^I 3- S 3i <tt * li & 7 ^ 7 2 1 0 7VA7J«^C*t*ZW*«^<Z>ti:;i-£*U 80S* 
**ttfc*ISftrt* : 5-I!3«fc*in»7<f^*Z10 8C»UT, I DT2 1 04915H 30 
tt«tlB3l^a»-WitU. ^ <9 » tf C 7" $ - <9 * tt 2 1 0 9 ( 1 3 3<9^$-lffi1 9 0 

1 t ) t 15 it , 7-7IC«il 7 11 7 . 
[0147] 

S^^»S^Sift$Iil7 2 1 0 8 7tt, -75<Z>2^<9 IDT 

t 1 * 2 1 1 0C*U7, 7 7" 7" ft, M ffi ffi * 7 - 7 « tt ffi * X £ C 3£ * W 3¥ tt * H % 
«fBDffirtLl©C^U, t?-S92-3<5 I DT#i8tIll*Z 1 1 1 CflU7, 7- 

[0148] 

^ Q) a s , »)g^ttii^iSftti!fe7 < ft, 7 2 1 o 7 * m a ^ « 3- s $ * m 7 4 

ft, 7 2 1 0 8C35H7, «ffi:filH?Stt*IIIfc#©Sl?:tl«UffiW<&l&S. t « ft f V S 40 

t - f © n pi © * * yjv 7- < * , ^mm^t%^m-?o>mt%^ffimi$?x%?tij . 

[0149] 

m%\X. 7 C/TvtJ;7£Ma£#ffi^!!®MM7 -f ^7 2 2 0 1 t 2 H » S6 C Jf 

^ u ^ » 1 ©*ttetts^s§ett*nat7 ^7 2 2 0 2*, * 1 ©is^tti^siie 

7^7 2 20 1 olQI D T 2 20 3 9^ f tlfet Z C * 1 ©*ttftttS^S» 

tt*I*7^* Z Z 0 Z)JttA*#^C«r?lll*#^?)tllt*1 8 0 li^ ^ itfe 

sb 2QaEa^ttffi^-s!gie*H^7 < ft, ^ 2 2 0 4 * t * u , 1 sg^«-aEa^ttffi^s 
» tt * m % 7 < n, 7 2 20 1 c # it z * * 0 1 DTtaj>Jc«JE^¥ifi§ji^ 2 20 50 



JP 2004 7Y13 A 2004. 1. 8 



6t, 2Si<?>*iei6att* : 5-I!Stt*IBI*7<^* 2 20 1, 2201ol<7>^*QID 

TtiacJtauf ««fi^ z z o q ? mux b » & # &> j . 

[01 50] 

± 15 Jf ft ? £ , I DT 2 2 0 8 9*JHIi«tl3l^ifrMitU7. ^OffitfC^-^ 
ffi Z 2 0 7 t»it7-7CJU*t7CV?, W W <Z> M ^ ffi ^ S 31 ft * ffl & 7 < /U * 
C fir it Z Z ^ <9 I DTtfKJfTZlffl ( El 3 7^cz>0-?Ho*lSS*) <9 ® ft * M © I& 
*S M t* SI 3 8 <9 J; 7 C S V , 551 ® M %& & # M 3- W & M )& 7 a )V t Z Z 0 Z * as Z 

o>mm^Prmj-wm^^M)&7 < h f z z o 4 c » 1 1 t . *a«ia-?»e*ii»»fB>ffir 

ft 5 t) ffl Wf <9 IK . r*ft^«ttttlB?»i|!t*IilJft*JB»lRrtL?tt»r<5llR»fSl)C»U 

<szfe4&,?*5*^M*iH0ffi« J F«fiafKS?ftz. 10 

[01 51] 

tt tt < , JH<5 I DT<3fl^tSftt3C^?A*i9C«t?M*#9<5tfit»1 8 

0 IS5 ij tt 1 M€i t to J . 
[01 52] 

J:!E»ftCfill7t . fil^t^RKr-ttfel DT230 1 9^91 D TQ)I^IfiJlt^ 

3i * a * it u t . ^©ap*cy^-©«tt«zso nfiit77-xcs*ticn 

, M*«Q«IS6tt*^a»i|!fe*n»7-f^9C»it?2-3<?)IDT*li«t^HH ( SI 
3 9<PO?Hr>feap*)-?©»tt*Iliai<?)©*tt:«li, B40CStJ;7i:. * 1 <Z> * IS 
^tt«^-SSItttl!l7 ^^ 5-2 3 0 3*»ZQM^tt*S^S®ft*H}l7^;i/?Z3 20 

•t S * # 7 ft I . 
[01 53] 

* *L , El 4 1 t<fc? C> 13 3Cfi^n I DTH?<5l^^ttI^Sift*li5 

7 < ;u * <p « *> m c 5 i dt^ >f7-<z>»«att* : 3-s»ft*iflifc7 < ;u ^ t s u t »jk u 

fe»dCliU7t, flfrtfife^-ttfcl DT240 1 ©I DT<9^«y©*5l>«ffiffitia3l 
f lfr«itU7, i t©a5*cr$-©*ttft24 0 2 tsi^77-7^SttIC'X7 1 

* 1 ©«ISdtt« : 5-a»*fe*lll*7-f^* 240 8 >:!B2Q)*a6ttS : 3-S!5ltt*Iliai7 

^^9 2404c»i)T.«tt*iii?»'i!fe*na»f»*r*i*i)itwf©ii», r 2 ft ^ ^ 30 
tt«iB-?»ft*nJft*B«rtL?ttwr©itR»fs:i)c»u < * i *l w . t c -is ^ ju 3- m ? 

[01 54] 

JH ± . BlfflOfcJ;"?lc5Sfl5<P!SEgB«-?l*, A7J«^IC^t3W7J«-§-<9tiIffl;yr®1 8 0 
K A « Z 2 -5 © 85 ft * m Iff 7 < A, t ¥ «t * * JM * m II W Jf ft . * ¥ Cr * ^ JM 3- fit) He at 

n m m u t t ®t - * t as * m t ft *l t± , r«5cz-3Q>»*fe*ii*7 * ;u * *t ft ^ ft c 

1 ^r^.(Z)gitt*H^7 -r '5' t # 7 7 - h" Jf HE L. *J» C H 3I 9= ■ iif it t Wi r c 

, « 3R © » ft * H ISHiJe'J tfii^Ksil<5)flI»SStlifeSt$liiII## 
»4 ft 3 . 

[0155] 40 

( X © 35 51 B « ) 

*f6E©Hli60»2LP«tEI4 2755H4 6 CS^fll 7(tt5H t 7 . *5Sfc©*S:P«-?l* 
. DC8S^iffl7 <)^tfi!C^7«ifltfi?7U < . 
[01 56] 

2 -3 <z> it e -& tt ffi * i! m ft * no & 7 4 /u^tTM^-m^WttiBJUJfa. * t « # # jm 

[01 57] 

v , ie m & « « j- w » ft * m }& 7 < h * 2 5 o 1 cH5ysartL*.»ft*Biattt*^z5 50 
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02*2503 AliSa'JiiniUJ. 2T©*ttdttffii^S»tt*BI*7 
"? <f> I . * , fllfc<9!B2:J&*-?l*Slfc<5»HJ&**|n]*IC. 2 t <9 I DT»HV^7S 
[01 58] 

ik 6 w ffi =5- m m tt * n % 7 < ^*<z>S¥ffl«&M-i*. & e y ^ « a « © e y ? ? ;* * z $ 

XX*: 87. 1211, 

I DT*ll (2 5 0 4, 2505, 2 5 0 6 911) = (4) 19/(4)31 ( 4 ) / 1 
?(4)*(*vDP3l*Cyf&«<U*:*«*B©*») 10 
I DTIS1 I , = 2 . 1 56um, 1I 2 : 1. 9 2 6 U m 
J£«K§}£fiXR 2. 17 7mm 
150* 

I DT - I DTII = SIX I , Y X I 2 <5> V ft ffi IC * * tl £ ^ Fff = 0. 25X1, + 0 
. Z 5 A. I t . XXX I £ (DlttSCftttlfell = 0. 5 OX I 2 

IDT-S«»iail:0. 5 0 X R 

I DTttuty : 0. 63 
J£«2§ <L u t y = 0 . 60 

iftis : o. 09xi, 

»tt*ffllJfitt* : 3-Z5 0Z©3JB«»*ft,J!*.TCmr. 20 
R X * = 1 4 . 3X1 
I D T * s ■ 2 4 1 * 

I D Ti6S3yJ;&S«^»« : 2. 1 0 2 U m 

30* 

I D T - £ t* SS HI ffi ■ 0 . 5 0 X R 

^tSli^ttl^ 2 5 0 3 9 §¥ llfl S tit a+ t , JUTCfvt. 
RXI : 8 7. 1X1 
IDT*R: 2 4 1 * 

I DTiSISJ;^ SUMiSI : 2. 0 2 3 u m 

S»S*R: 80* 30 
IDT-&t*MIBB|:0. 5 0 X R ~? 3 „ 
[01 59] 

n <o s§ s_ m m Q w S5 hc . s * n » 7 < -y 2 5 o 7cJju»ft*iai7 4 ;u * 2 5 

T 2 5 0 9 <0 JQm IC fit S * 3 : y7^iHffile<9)l"^#'^?IJ l ftT> ^ <5 3i ^ C 7 - X ClI 1 
rtlfe-?"^-«ffi25 1 0 t i& it T fir 'J , t^cy§-lfi2 5 1 0tM73T5)f I 

[01 60] 

®«ja?®fl»Rctt*3T«tt*»*n®}fi*¥*rKtm-f. it k * u t b 4 4 c m t 40 

. !B = it«flJ?©H»IKic^t7¥««^-J» : 3-ia<pa{*¥«Sta4 3C^fct7f t. 

m 4 4 <?> s = Jt k #j <o mm 12 n m <o m t& c n u t > i^ifi^wnibTusinn 

[01 61] 

DCSK'ISS7-f;U^C*ifit3iSa*tt©Sat»eHHcl 80 5MHZ-1 8 8 0 MHE 

n>&j. zQ&m^QTm^^smj-mQmm^ffimtZs m = Jt k #j -? 1* . -1. 0 cL b ~ 

+ 3. 2 c£ B ( «i M 4 . 2clB) 7>5)^i:«U, ^<5li»«?tt - 0. + 
1. 5 ci B (-11*2. 0 c£ B ) Y , » 2 . 2 oL B JRlf «S»S» 0 7 IU . 
[01 62] 

M^^S^^il^JISt^Bfltl*, l4 4Cfvt«Eitt5[ffl7tti 4 5 50 
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C m t «fc J C , I DT|n|±»fBt«r^HJH ( 1 4 4 <9 Of I o feS ?®»tt*Iil» 
!M ^ ft 3 a m <?> & M 1 9 3$ ft £ M 7 * ;u * 2 6 0 1 Y% 2. <j>&fc$.m)£.7 < n, 9 2 

6 0 2 <5C5itb , M Ifc Q % W Q m & K , B46CStJ:?C, I D T n 

1 <9l$S^«I^IStt$Ii«7 ^ 2 5 1 1 * Sis 2 <9 ® ft * ffl )& 7 -r ;U ? 2 5 1 2 * 
■? |5] D c * 3 . C <Z> <W) IC , B7 ZClt8")i5ttIt-F?>7tCftit J. f It^C 
£"JtL3ft«it - h" fcflSttftMWCJimiZttiRt - K <?> IB HI # , 2T<9f«i^)i^# 
*ffl*?-ftZ«^-IH-*, SEitSffli'J-SlfefeiJ)?^^ 
[01 63] 

w.±<z>*ic5*te<z>!S2L?fcts-?i*, A**¥c>5fr?ai**-§-<?)fltffl»f»i 8 ogssj 2 10 

-5<?>*IS'&ttiR : 5-l!»*fe*IIiR7 -r^ftTlfftt^-flS-fllttllWRfc, * ¥ ft * * JM ^ Ml 
l*K W«« U T T« - ^ t ft fe-ttfe«JK C IB 31 9 s W it t * C ^ ? . « 

* © ® ft £ M IS ffi M fcTftfc^JIIJ^IHQTftfittScSrftfc, »tt*nttlSC;»#i$ 

ft 3 o 

[01 64] 

7 ^ C fB 31 # ft £ ft S IU s£ ^ ^ ft V' $ - ^ ffi 2 5 1 0t§i»73T(5Sl DK97-X 
[0165] 20 

( n m q m x mm ) 

-? IS . DC8Sftffl7 ^nfllCVo7a«tfio7ll < . 
[01 66] 

•mm® mKrtmtem.mo) m = r*MY m 13 < > 1 ^omaftrtSi^sBftfciiia^ < n >? 2 

7 0 1 C 33f it I 1 "5 <£> I D T 2 7 0 4 9SiMZ < U # » ^ ffi C ft T ft ¥ ft M ^ Jim ^ 
27 1 1- 27 1 2 W m m * ft . §f 2 7 1 1 . 27 1 2 C * I ) T I* , 7-7 

C » « 7- ft « * ffi =P ft A t # 7" 2 I ) * 55? C S ^ W ^ t M U >(5U 7> if) 1 . 
[01 67] 

S*<5»Ai«?tt, »«UfcffMtt8±C«:i&6tt* : 3-a»*fe*in»7 <r ^ * 2 7 0 30 
1 V , M a ffi =5- W 3 ft * DO 7 < ;u 9 2 7 0 1 IC ?U Jf 2§c 7 ft 3 ft £ Iffl & JUS 3- 2 
7 0 2 * 2 7 0 3 * A I ISlC J; 'J t ft 7 111 . 
[01 68] 

«Ei^^ttS^S!®ft^H^7 <r )l 9 2 7 0 1 <0 * SK He . IDT2704G>4*CIDT2 
705, 2 7 0 6 tlil - Ctl^I DTtK^at^TC, £ t* B 2 7 0 7 . 270 

8#r^tti7ii 

[01 69] 

f£lfcq>*7X^«?l*fSlfc<9*HJ&«*|n|*C, 2o<2) I DT#"I5IS 1 ;-&>^IC> C 
yfltt«#»tt >>tl7ll? (I47<i)2 7 0 ?^271 0 9iFf) „ C ^ 2 7 1 1 >: 2 
7 1 Zt&^ffife^lmJ-, 27 1 3tt^TII§IB?J)I. I48C, 1419 1 DT2 40 
7 04* 2 7 0 5 (DltK^bfe^tSt. 
[01 70] 

^mim^imJ-ll 1 1 IcMrftfel DT 2 7 0 4(?*JHiSM 0 4a.#^X*S^ 
ft it * ft . tHCl3f«ittft7, BU Ft r ft ffi Bf C r ^ - « ffi 2 7 0 5 ol # t& it >4 ft . 
7-7Cf£ii§c7ft.7U3. 
[01 71] 

IK tt ffi * S » ft * m 7 < A, * 2 7 0 1 9 §¥ 9fl * s£ s+ I* . ft C y f W ffi % O C y f 7* 
;HlHtl I 2 . 19l<i)ltt^(!)Cyf7^HjHtX I , UH, 
SXI : SXilfrttitUSllU* (H4 8 0 6 ) =7 1. 211 , 

RX*IfrlJitUJ£»* (B489Z 8 0 6 ) = 8 6. 6 Xh 50 
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IDT*S(n05, 2704, 2 7 0 6 <0 M) = 21 ( 4 ) / ( 4 ) 35 (4)/( 

4 ) 2 1 * (*yDP3ttCyy"S/J\r<Ufe*ttttQ*») 

I D Till I -i : 2 . 1 8 u m . X I z : 1 . ? 6 am 
Stt»at*XR:2. 1 8 u m 
1 50* 

I DT - I DTBi = *«X I , ^A. I z 5)lttfiC**llfefiSBf ( S3 4 7 <5 2 7 1 4 ) 
= 0 . 2 5 X I , + 0 . 2 5 X I 2 

ififiX I 2 <DlttSC**ftfeBrif (04 7<52 7 1 B) = 0 . 5 01 I 2 
I D T - JSL M §g Pel H = 0 . 4 6 0 X R 

I DTAuty : Cvf t»<U7H8Hi*: 0. 63, CyHKLfef*: 0. 10 
6 0 

^ttgiciuty O. 57 
«ffiBSJ?:0. 09X1, 

m * H % ffi * 2 7 0 2 <?> §¥ Sfl S s£ 1+ t , JKTCf t. 
55 X M : 2 3 . 6X1 
IDT*R: 2 4 1 * 

I D TiSSSif J;6f^^SS»I : 2. 1 2 m m 

5 » « * » = 3 0* 

I D T - S *f g§ ID H : 0 . 5 0 X R 

m * m & « ffi 3- 2 7 o 3 © m m s is i+ 1 , m t c m * . 20 

X X +1 = 5 8 . 5X1 
I D T * R = 2 4 1 

IDTfc*ajr«fcC#,&i*8»*:2. 04um 
30* 

IDT-St*KiaH:0. 50U?J)L 
[01 72] 

t 2 7 0 4©i^]iraiC'ii!:ffi-rz^ffi^t i tti j t"tixx-i"ia^witu^xxa^iitit^ffi^2 

704oLtff*£5cU, 7 "J C^XBSfrlifittftfeilcy^-lttZ 7 0 5 ol , 2706 
O^tf ^ tl^ tlikV * tl7 . 7 - X fc&Wbt tl-Z I) J & ~& . 30 
[01 73] 

JK?©fl*RCttr3?«****IB®«*?MtS*r. ik«^ U7D5 0 Cfvt. * 
ESJt^a?<9S>l^lC^tI :s F«T«^-lIiffi^r B lQ)ffi+i : f^St^l4 9 CftfttiTSt. Bl 5 
0©»Egit«fi l JQ)*35JfHc. l«(5tAiSi:«l;7t*I DTQ^lIm0«ffi*if5tX'liM 
* it 7 *l 7 U * U . «g^ttl^Iitt*ll7 ^^ 2 7 0 1 atfflllfe^^K, ± 
< Id] l> m tiC ~? 3 . DC8Jfiffl7 ^?CfiitZail*j(<5BiSRiltt 1 805MH 
Z. ~ 1 8 8 0MH^-7*^)^c 
[01 74] 

C <Z> §e H 7 <9 ¥ «t ffi ^ lift ^ FbT <9 ffi +1 ¥ ir Jf t* , £ Jt $J ~? - 1 . 3 cl B ~ + 3 . 3d, 40 
B (1114. 6ct,B)-**>Z<PC*3U,fSlfc<?>!B7XPi&-?l*-2. 0 <L B ~ + 1 . UB 

(ffi*3. 9d,B) V, 3g) 0 . 7dBItlf iI»Rll7HZ. 

[01 75] 

*i*C*Egitttffl|-*l*, flf#*i^i©«*f iS«f + «C** <JHl7ll?#. % % 
©*7XPlS-?l3c + ^lql^-^lRl©^*tL»ai3r«#ICSoTl)^. il9lAr^<9J; ? c 
+ £fl*-;fi|q|<9^ti;0f SI* HHHO 7> - Ml <Z> ^ ^ >4 7> - 71 IC X ?= <*tL7ll? 

^ t M # ^ / ^ x u ^ ji, *Mv ;r < s s * u ? * u v k # a . ss&<z>«jxMq>75 

[01 76] 

nm® %KMMQ$h$i» '& XI & M&t& . 7-Xlffi}§VRSt2t*IDT2 7 0 4<5 50 
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^C^Ct'J , f ft^^Ji^ 2 7 1 1 fc&M? ft 1 I D T Y Tmtm* 2 
7 1 2 C K Ufi ? ft Z I DT<i)iiC)iffi}^7-7iffi^>:iStZ<fe?IC5Z^W, ^ 

ft T ft ic P$ J£ t z ^ ffi ffi * <?> ffi <I4 q Si M |o] b c2o;fe£.d»-?fo3 . 

[01 77] 

XC, XX«li»^MitO#JHtt5HfiU*:Uli*C-Dl)TSiWr^. 31 S © 75 tt . El 4 7 
. 14 8<9«^-f , £X«£*ttitUSuaJ#<Z>XXW2 8 0 5 C***Z£*ttittZtf 
*<5XX« 2 8 0 e<5Wft ( J* * , *X*a»-Wit©it) t * ft * it T I ) * . "tftlCff? 

[0178] 10 

SXtiSa-ttitOJttt, IfrtJitUSUBB 0<5*dt 1 , 04 7 ©I^t 1 / 2 >; U T 
. £X+iSfrttit<9JttM/4, 1/2, 3/4<9J*-&C^>UT, T m * ffl * ID © ffi +1 
f iltHSb^. 0 5 1 c , XXWa^ttit^JttlHt^ttfc^QTM^ffl^iaic 

* it i ffi +i t ffi s m s a 1 5t r . 15 i ¥ ft « ^ n * n <?> ffi m t « m i* . + « <z> 

ft * t 7° □ y h U T I ) I . 
[01 79] 

0 5 1 J; 'J , SX*SfrWit©Jtt»0. 5 * U *i » , t S fc> t . ifiS^lt^Qffi 
a?«^WitU*.»6Cfflift1|l*PJ©¥if«-9-li^lB<?)S«¥«Kl**yJ\^*^. C ft I* 

. **iDTa>ra^^ffiffitiii&**<9ffiffi-?s#-ttitu, s ^ ft it ?- ft ^ ^ ffi ffi t 7 - 

7 IC :M U C * IC M , Tft-fe^-Jra^-2 7 1 1 IC :M 7" ft 3 I DT'Xf ii§fi^ 2 7 20 

1 z j i DT©sisc)iatgc, j-xittft^^n^titft^sxs^H* 

o 

[01 80] 

JW. ± , 8lflHOfcJ;"yiC5SflS0*7XP«-*l*, 1 -3©Xtt-&ttffi : 5-g!3ltt*lIlffi7 <r )l 9 \Z 
S it I 1 ^ <5 I D T (»n<ttt*<i)IDT) <9 , iitt©<U*tt!«ttC ft ft ¥ 

I DT5)iii<?)itt^ti4 3 *o)ti?JtI'lli^W^U 1 M ^ it C J; BU 7" ft ;fe ffi 
ffilCs$it^ft;fey^-«ffit7 J -ZICJSii§ct3C*-?, * <9 * H >t 15 ffi <fc M tfi 
is * JM =5- IB © ffi +1 T ft S t 5iC ft U . §* * ffl £ ft ffi # tt * ft 3 . 30 

[01 81] 

v . t7^fli?ttv7^jnii*vi«0 7ii?i«c»ii7t, 7 - z m ffi ffi y m m u 
t u i m <d v 7 -r h ^ffi ffi © ?f 1 55 x -ti ■ h- h it u . i * it it c <£ u ij i& r ft ffi s c §a 

tacftLte»*fe*niiftita##«5ii.?. 

[01 82] 

* . El 5 3 <Z> J; ? IC , 2^W±9IDT^ii0ffi;t^¥«*¥t]RUMT*EfclCfirUTfc 

, 2 -3 <Z> I D T ^ ft T ft <D Jk * « ffi ffi t £ X +1 C Jf ft it U > ■ * ft it * ft « ffi ffi t I D 40 

T»j;»s«»tM77-zi:)l»tKn, ¥#ji§^C^fi]<z>ffii#¥$5Kt&ft-? 
3= I . 

[01 83] 

^^QSbTX »«S-&ttJR : 3-l!»tt*llI»7-f;i/^t>f3 I D T ^ 7 ff)ftffi7sii^ 

. 0 5 4<?)J;7C 3 flifi?tIVat I DT9^)«c)iffi«t^^iI^lttU, S ^ ft 

it c £ bj p» r ft ffi ffi c s£ it *■ $ - m ffi t t 7 - z c i DTtAb7gitic^i:j; 

[01 84] 

50 
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-t r* «l -? a . pcsfiffl7 4 ;i?tfflcv->78liistfi-}7u < . 

[01 85] 

1 <z> i DT5)fitii<)< i m w mm v ^ & ^ n. ^ m ^ ^ m * » mm ? ti s - z c s « ? 

[01 86] 

v , mm^nmj-wm^^m}&7 < n,9 z 9 o 1 ciwmttftfe. 

29 0 2, 29 0 3 , A I ISW 'Jf^UTll 3 . ^^Q^-tff^M^^Sc'tt, S * 10 

t&vt&nmvm^Mi&Qm 2 9 ^rao^s*-?^. 

[01 87] 

Z A ? Z . * , ?IJi(BQ!S-tPM-?l3: e yr^ i^OH 1 ZYTffim^Hml-ZS 1 0 

© n c , 7-xc»«ttifey-JH ! 7'f >z? z i #lfArti7iiz. c <9 ? ic 7 

[01 88] 

JUTC, $^ffi©StIlC)fFi-ll3*CTl)7iii^t^. B5 6lC5SHS©*-fcP«0* 20 
Jofc "? <?> . H»»Ctt*Z¥«5«^ffl : 3-I]<9:lfi'li 3 FM. B5 7Cttif ffitf^t. 
H713 ZCSt. * " A « ffil © *SJ? ¥ « * ^- M ^ IB © ffi * ¥ « fi , ttiflilt 
SI 5 6 JSL C* El 5 7 Cd<Dtt7f t. SI S 2©*-Jfc«a<?)*EKtt§Sfli<Z>*-fcP«IC*$0T 
. IDT2905<9IDT2904, 2 ? 0 6 Cl 'J ^ ^ 7 I) J ifiJ§<i)(i U t y t f ^ 
7l)5llWJFtt, ± < n l> »JK ? ft 3 . PC8K*ffl7-f^*C33ritIfflift1IH(<?>JH»» 
ie H tt 1 9 3 0MHZ-1 9 9 0 M H z. ~? 3 . 
[01 89] 

y$fto7H5U», ^ffi^^imJ-rnvM^^ffimte. »-Jfcttffl-?B:-0. 5 ci B ~ + 
2. UB (It 2. 8c(,B)-?ifcZ0CttU.!!a6©*-fcP«-*tt-O. 6 d B ~ + 2 30 
. OcLB (.mmz. 6 c£ B ) V . » 0 . ZctBIif «S^»tU7l)^ 
[01 90] 

?*C*-Jt«flJ-?tt. ¥«r**»^IB©«*¥«R»J;e*fflffl¥«fK* + ffll»-fl)<?>V 
^■Stt-^CX^JHiTUZflf, Hlil©!B-t^*-?Hc + ^lql>:-^lql©rtiQ)it«f, aI\ 

llj^'Jyh*^], JSi6®»-fcPf&<?>fiaf. C<5A7«titl7llZ. 
[01 91] 

ISJfc<Z>!B-t^*<Z>8jS;0f#i>*lfcHGBu IDT2?05(!)#IDTn04, 2906 

cK l J«o7Uliffi}§<!)<iutyt> ftfDia^^Auty^'J^Ktlcn, * 40 

¥^«#Kii^2 9 1 0, 2 9 1 1 OStf^UJiaS^^Si*, «Sl«^*»tt* 
IlV<!)^<5f«i$tj|jELfeC VCJ; 3 S 3 . 
[01 92] 

C<7)*ffi«<9«I^S#Q*# l ,ltt, Rc2t«) I DT»K l J^^7ll?@ffi?^f DO? 

t^lca&StttZfci&CI*, SI 5 8 <?) «fc J C , 2t<9 i dt#k^^7 

[01 93] 

» C , JSHS9»-fcP«C3TritZBy<Z>*E**l,T, SI5 9<Z><£?iCIDT2 9 04ol*ID 
T29 06ol*<9, I DT 2 ? 0 5 fc ^ I 'J ft o 7 I) Z Iffil^ (15 ?<5 3 0 0 U 3 0 50 
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m is m =5- is <o m m y m m t h e o ic . tfif entae i cit. :<?uifi«8o 

0 1 ^liftSOOZ^oLutyttO. 4 0 V U T I ) 1 . 
[01 94] 

Jt & * U T , Bl 3 2 (?) as - it 0J <D m tit "? <Z> T «r « # Jl =5- ID © ffi 4fi ¥ #r fi , ttiflilt 
Bl 6 0 £ <>' El 6 1 C 6 t) tt T m t . C<Z>eH?<P¥«*^M^ra0fflfflTlfifiQ>«*tt. 

^ss q to-tmi&QXMm y m - &.&m fc-?sv/C¥**>-37i»*uflr, t a* « ^ «ts * m © 

Itl¥ffiltt> - 0. 5 c£ B ~ + 2 . 3iB (li 2. 8 d B ) "7* 3 <Z> 

IC *it U , SH<5»tiI<5fIi?y;-0. 5 ct B ~ + 2 . OctB (-11*2. 5 ci B ) Y 
, fiO. 8dBS*f «R#S§U7l)7. 10 
[01 95] 

C IC > Bl 5 9 <0 J;? C^Tf fi^I^ C « «6 r ft T t) 3 I D T 9 fffili <<) d u t y 

tilt^U^t, *36ra®3B)*tt#i;ftZ. £t7?>/C;:ftlC;!)0*,7> IDT29 05 

[01 96] 

ft ^7 3 <Z> 1 G) I DT<Z>^ffi*£I < OttttWffiC^ftYft¥««#M*afJfllt?ft, 7 
-ZCttttrftfcMtt + ttAtfc^auftJfcCftUT. I DTQ-SP, » C 2 -3 © I D 

Ttfi';e?TU?U)rt(iutyiMti)ric){?. #t * <z> ® * h & 15 ffi <fc <; tf 

[01 97] 

( X tfc Q> » A » «) 

AiSDftlSR, ii^Mtil^ckjCIDTnOSQIDTnO^, IDT29 

0 e vK^-57u?ia^(9^(9oLutyto. 4on^it?tts<, nmo>%)\ 

M ~? , ¥ii'fa^-Jiffi^29 1 0C»«r*L7l)Z I D T M 0 5 <?lttS<5<iu t y t 
r^T, I^IS^UH, $J £ l# , J: 'J yj\ r < . 0. 40H71II. Qffi <Z> 4* Jft 

[01 98] 

JKT C > *5Sl*0*A?B«®rFfl3-B*IC-3l)TiliflH*Z. Bl 6 3 C > 51 Wi © 55 AB« © 30 
m ffC -? <9 . E»»C^*ZT««#l» : 3-ia<?>:IS«T#58, Bl 6 4 IC ffilffl ¥ Si S t /Tv if . Jt 

7, is 2 c t $ - Jt k 01 © m m -? © . y m m ^ m =s- m <o m m t c s . a 4§ t ts 
itae 8 6 4icftfit7fvt. p c s m m 7 < )\, v <z> m m <d m }&%L&m-? 

I* , f ftSttszJttSffl^'Jftf »Ci<bU7H ¥ Si « Km 

^-IH^ffiitiTMlS. S-JtSffil^'JJSO. 5gLB&#UTI)Z. 
[01 99] 

7" »4 C*-Jt«ffll"?l*, ¥ Si « * Ml * Pal © ffi M ¥ ft 5 3tt J: 2# tit ffl ¥ Cr S Z>" + fill Z>* - fil © V 
t^-SC^? <*tl7ll^#, ?IJils<i)S8AP«-?l3: + ^|fil^-^lql<i)rtl<?)*ff< /Jv 
7" < # o 7 t ) 3 . 5llili©*AB«©J;"?IC + ^lql^-^lqlQ)rtl<?)Jtt>f/Jvri)^*, + fl'J 
X> - W <0 Y V v> ft - Id C X 5= < % ft 7 I ) 3 ') t H ffi 4fl ^ <0 J 4 X U ^ ^ /J\ t < S Z ^ 40 

n ? x u v h ft ^ «; . nm<D%)\rf&<Di5ft. ;(5A?t«ti7ii]. 

[ 0 2 0 0 ] 

JH ± . ltt«U*.J;7C**<5*A»«?l*, 1-5©«!«Sdtt* : 3-S!5¥tt*lliai7-f;U^© 

1 I DT9fiffi<5< Utttt^ffilC-tftYft^iffft^-JIU^^fSarft. 7-7ICJfJi»r 
tlfelSffltft^tS7Sll«Ki:fill7, Tft^^-tffi^-Q-^ICSi^rftTUQ^fflJI 

+i ¥ c s t esc # u > » tt * m s & m s * # ^ ft z . 

[0201] 

06 2QJ;?IC, ¥ST«^-ffi^-2 9 1 OlCJfSt?ftTUZ I D T 2 9 0 5cQ«ffiJ|ci)ci 
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^'jtm?, T««¥Ji : 3-ia©fflffl 3 i t «fi-&«nbr-ttric, s«f fffitist 
y is °r *g -? & z o 

[0202] 

( <Z> 38 AM ) 

*tfilCttfSlfc®58tPlS>:rai>*JjK-*ifcZ;0f. I DT 2 9 04* I DT2 9 0 5 dL Y W S. 
lICB'JdTtBTCSlI? I D T 2 9 0 5 ci <9 ^ *i Jl 3 0 0 3 9Au t y t/J\? < L « 7 

I DT 2 ? 0 5oL); I DT Z ? 0 6 fc ^^H'J^jSFfC^ilT I DT M 0 6 t 9 10 

* ?h © ^ 7' 7 h mm ji » m si # ft . ^ q n 31 # ft £tit s c 7 - x c si7 ft r s= - ma 
s 0 0 4#ai7tife, iB3i^a*witrtLTu?. 

[ 0 2 0 3 ] 

s » £ * in a 7 < ;u * n c 2 # t at 0 £ u * * it a 

m m $m 3- m ® ¥ iit * u , f«fi?iHttt isftti«^i*#^tL3. 

[ 0 2 0 4 ] 

W,±<Z>fSfli<Z>ftJ&«-?l*, ffl*«H7, 40+5° YcUtXfeKL t Tol0 3 St 
t ffl I ) *L , J&S;0r»i$ftZfliS#i4fc:&#ZJIM. *56^l*C©**ICBRi9r, 64- 20 
7 2° YcutX£*L i Nt0 3 , 41° Y c U tXfellL i N i O s 5y<5S«7t 
|5| * # « #r # >4 ft. Z . 
[ 0 2 0 5 ] 

* , 8*19 1 DTt«i2itt*lit7^HZ-)flll)7, fl-^f«M« 

t * r z s *t * m % n s c ay u t is , Stt*iii7< *>«)itt«c*ii;7. » tt * m % 

9ai#3l<5?]6lq|i:ifrMitt3C^#»* UU. C ft C J; M , ffljfl*M«iff»<« 
[ 0 2 0 6 ] 

C ^ >. ? £ 31 M ffl & Q !M 3ll < £Z7olq]<j>Sfrttit<?>flJ* I 7 tt , - 75 <5 3¥ tt * H » 

H S (38 1 <?> ® M im If ff ) CttBfrttitttf, * 75 © » * M )& H S ( * 2 © » ft * 30 

m n s ) <5t*9 i DT<9i?na^ ( £ ( ; a * u <i*5/7^^«*E*i) © * c »s u 
t, r B i $= s 3f w it - xxajfttit (y^-ia©r^ttto . *^i*n?ya^tt it c 

[ 0 2 0 7 ] 

HC, ±lE<9fSfc<Z>*Pl8-?B:, 7 ft T ft « ^ 2 M ft it C o I ) 7 sfc BE u £ , ^ ft ^ 
ttSUICffillUfefFffi-^Stffi^T^ 1 ^ ft ^ t " -W. ± , y<9J; ? Cll^^ftt7l 
117 t , *ilfgBfl0)BIRt4#ZC>:#"7*3=Z o 
[ 0 2 0 8 ] 

* f6 Bfl |C # Z , ±lE©**©#»«C8E«©»tt*II*lt«t»«Ufeoa*KllC-3U 

7 , m 6 6 ci^ u t sii. b§ r z y * t q m { ) -? z . a 6 6 cfvt *7c, is s> * - 75 40 

£38A0flft#ClE«93tt*lIIfci*St«ttOfc»««3l OOtt, Sitfip ^y- 
Al (RXi) * U 7 , 7>f / 3 1 0 1 > 7>T^ttffll/RFToP7<^n 1 0 
2, 7>7 3 1 0 3, RxM7<*n 1 04, 5tt3 1 0 5, 1 S t I F 7 < 
3106,55*731 07, 2nAlF7<*ni 08, 1 S t + 2 n AD - > 
Ct'ffSI 1 1, TCXO (TennPel-oitul-e ComPensoLteA c r 
ysta I O S c i I I ol t o m ( fi *HI S 7K g b g 56 « 88 ) ) 3 1 1 2 , t* f 3 1 
1 3, U-10)l7«)[>92> \ 1 4tI^7*K7H7in. RXSFI7 8 1 0 4 » 

^ ss * 7 3 1 0 5 \tt, H6 8C7z*l?fvUfeJ;7i:. ¥ Si M ^- lift 3- Pal <9 ¥ M t fil 
fttZfeiDC, *f«fi^C7)HHt ?C V#ft*U Do 
[ 0 2 0 9 ] 50 
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£ *L , ± IE ffl « l£ S 3 1 OOtt, Kfitfin 7>*> - A« (TXi) HT, ± IE 7 > 
1 0 1 SJ;OliE7>7^ttffl9/RFToP7^^8 1 0 2tttffltn U 
C , T X I F 7 < i H 1 2 1. ^ * 8 1 22, TXS17 < 1 23, 7 > 7- 3 

1 24, #7-73 1 25, J 4 V 1/ - * 3 1 26, APC (Automatic POW 

Contro I ( ! ft M 2) *U *P ) ) 3 1 Z 7 t«i7ta?ti7UZ. 
[021 0 ] 

*t U 7 , ±iEfl)RXSB7-f 8 1 0 4Ctt, ±J£OfcfllS<?>!6-751!BAJ&«<Z>fJft 

#ici5«©»tt*iii»iia»f»jtic?uffl-?? : ? . 

[021 1 ] 

J; o 7 , 1 OOtt, Bl)fc»tt*II»ilft.;fr/J\l!«;tn fcmft 10 

ftCtft7UJi[)?, /J\ Si! -lb , »CGHZ*«W±Cftll7/J\IHktH l J5»f^ £ W 
'It ( a # tt «g ) t <9 ^ 5 •? 7 U 3 o 

[021 2 ] 

[ 56 Bfl <5 B » ] 

*f6BB<93tttSM^Stt, J!H ± Q> «fc 7 C . i±*S^±IC, «»©*ffi«t*riA*ffl 
I D T * , «»?ia*t*T?I*fflI DT«, SiS^ttl^Stf^t 1 J; ? 
tt * M & <9 86 75 IrI C » -> T s£ it >4 ft . ISEA^JlI DTfi&MAffil DT(?-ttt, T 

[0213] 20 

^ ft <t> Jt . ± SB » flf ? tt . ¥ft«UO'>S<^t-^<5«-«ffift©#^«ttffi^llSSIWfly 

v tt tt c , a*witrtifeafrWit«tt«t*UTi)?c^cj; , j. ¥««y©¥«stiS: 

[0214] 

* fg W <j) m O m tt * 1 » H ffi tt , W, ± 9 £ ? C , E«S«±IC»tt*Il£0fittSfifillC$B 

^Tff^^^ti^'>^< n 2 <z> i DTt*tiieti»7 ^ ? t '> # < * £ 1 -> M 
, ± IE ® tt * H & 7 < /U*©fcttQ>A*tt^Ji*J!fc»wa**Ji**t**,7l)Z»tt* 
n*Ra?*)r>T, A7J-lt^Jffi^>&^W77M^tra^9'>2< >^t-75tt 3 l z «i'IS^^^CS 
7 tl T » , # -j . ± IE I D T C i) I , ft 5h « tt tt J* ?h 9 « tt tt # , ia«(P^Xl 
t fl6 © «tt£ * II * * ft 3 3£ X«B * it * ft 7 I) I *) 3 . 30 

[021 5 ] 

ft *)> % , ± IE * J* tt , ±8EIDTC35ritZ. ft * * tt tt JJl. *h <0 W tt » , W tt tt <D £ x 
«t*0«ffitt**S*ttZ£X«ifrttit7ft7UZC*CJ: 1 ;. « £ tt . * ¥ ffi n 3- 

rh 7 <z> ¥ «s c a =7 > 7 *t ) ts§7? nn ?aitit j. 

[021 6 ] 

* f6 Bfl ? ^ 9 3$ tt * & £1 1 tt , ± <Z> J; 7 C . SDCi'J^? I DT<9'>5< 

fc -75 Cfr 1)7, ± IE I DTtfSUICli'^^ttWfOlJUttftQoLu t y t#<5lttfi 
V^^^tt3ciu-tya^Wit^S6^ftT^ , >l, # -3 , ^ £ 3 £ U IC PHI 'J ? I D T 3> '> 
^<^t-75lC3Vl)T, ± IE I D T £ ^ ? ® m 9 ft 5b * tt tt IC *t U 7 fiHI S 

^ttitTft7l)3*ttC, ± IE Pal 31 3= M it 7 ft £ & FJT C tt , ± IE IB 31 3= M * it it 7 ft 40 

feiffifi#satti*.A7A-^^iqiti^i{aAx/(-csa7ft*.9 , $-itt#ait >5 

ft T l) 3 if) 3 . 

[021 7 ] 

^xi^Xs ±iE«^tt, ciu-tySJfttit, uni 3=a^tt it tasu, r^-*ttt 
s^it^c^cj;oT, ^^mn&^m-d>Q^mjs. ( a 7 > x tt ) te$t#-?3=2*i)?3&fRt 

[021 8 ] 



[021 9 ] 



50 
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^ xi v x . ± is * m i* > /j\ mb , ic g h z $ m ± ic # 1 1 t yj\ snt t 0 <; 2 14 > e 3H 
*» *t ( a » ft «g ) cftftmiTfflsntz. 
[ ei n © n m « §ft be ] 

[ ei 2 ] »-jt«0j<z>»ft*nH^e©5aj*ES?tm*BttWH-?fcz. 

[03] ±!E^^(Z)*-PMQ-^ffH5 l JC«^^ft*H^^ffiC7)5S!*5)c:E|-?^^. 
ST 0 "? if> Z . 

[05] ± se si ft * m at it s © *s +i ¥ m m (itiA7>x) tst777-?*z. 

[06] ±lESift«DDMiftB<9til:ffl¥®jg (ttiA7>7) tf t777?»i?. 
[07] ± IE SS - Jt & #J Q Si ft * H Mi ft B <9 S iffi ¥ «t Jf (fIA7>7) tft777? 

if) 3 o 

[08] ± IE « - # $5H?J Q Si ft * H Mi ft B <9 ffi *l ¥ «t S ( fit ffl A 7 > X ) tft777"? 

if) Z o 

[09 ] ±8E**©»-»«C* it ffllC*?»tt*IiIiftitB©*ap»JjKH?*i 
I . 

[0 1 0] ± IE <Z> as - M IC ft 

[0 1 1] ± IE H Bfc <Z> jb - M IC ft 
ST 0 "? 5) Z . 

[01 2 ] ± ie x m q> m - mm ic ft it z ^- y> ic ft © * mm ic « z » ft * do itn b q m bp * 
St 0 ~t &> z . 

[01 3] ±IEH*Q)*-^«C» 
0 ■? i?) 3 . 

[01 4] ±§esss<z>ss-?F^ic3y 
s? 0 & z . 

[01 5] ±SE*tfc©*-»«C» 
E£ 0 "7> #) Z . 
[0 1 6] ±IEH1S©!B-JRI8C» 

[0 1 7] ±IEH1S<?)!B-^I8C» 

[0 1 8] ±&n.MQ % -MM\z: ft 

0 "? if) I c 

[01 9] ± IE S <9 *8 - M IC ft 

0 "? if) Z . 

[020] ±tenm<om-Mm[o#i 
j% 0 ~? if) z . 

[02 1 ] ±iE*tfc©*-»«C35f 

E£ 0 "7> if) Z . 

[02 2] ±IEH»©!B-JR«C» 

M 0 ~? 3 . 

[02 3] ± IE ^ <9 $ - M IC ft 



■t I r >4 IC ft Q * P ffil C # 3 SS ft * DO & ft B <9 5 BP * 
•t I r >4 IC ft <9 $ MB IC ft I Si ft * DO & ft B <0 5 BP * 



t 3 r ^ ic ft © * MJ IC ft 3 Si ft * 1 & ft B <0 3S BP % 

t z * 14 IC ft © * ff^J IC ft Z Si ft * m Mi ft B <0 5 bp m 
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